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INTRODUCTION



INTRODUCTION
This report presents the resuits of the Relative Accuracy tests performed for Ameren, Labadie
Station, on Unit 3.

The purpose of the tests was to determine the Relative Accuracy of the plant CEMS of the unit.
The results can be found in the Summary of Test Results section of this report.

The testing was performed by Grace Consulting, Inc., located at 684 Tower Road, Plainfield, IN
46168. Present during the testing from Grace Consulting, Inc. were Nathan Vineyard, Rodney
Nelson, Stephen Thornton, Billy Nevilie, and Gary Edwards. Yoga Swamy from Ameren was
present to observe the testing.

The tests were performed on September 21-22, 2015. The testing was completed in accordance
with USEPA test methods as published in the July 1, 2015 Federal Register, - “Standards of
Performance for New Stationary Sources” and subsequent revisions.

The sampling and analytical procedures can be found in the Sampling and Analytical Procedures
section of this report. The raw field data and the equations used to determine the final results are
presented in the Appendix section.
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SUMMARY OF TEST RESULTS

The following presents the resuilts of the Relative Accuracy tests performed for Ameren, Labadie Station, on Unit 3.

RELATIVE ACCURACY
PART 75
Date Monitor Units RA Allowable Results
09-21-15 MOy 1b/mmBtu 1.03% 10% Pass
09-21-15 S0z ppm 2.54% 10% Pass
09-21-15 CGCz Percent 1.02% 10% Pass
09-21-15 Flow (H) SCFH 0.67% 10% Pass
09-21/22-1% Flow (L) SCFH 0.51% 10% Pass
BIAS TEST RESULTS
Bias
Results Bias
Monitor Mean of Confidence Factor Adj.
Date Monitor Designation Difference Coefficient Required Factor
09-21-15 NOyx 1b/mmBtu 0.000 0.col No N/A
09-21-15 50; ppm -3.489 1.457 No N/A
09-21-15 Flow (H) SCFH 85333.333 455320.496 No N/A
09-21/22-15 Flow (L} SCFH 32000.000 192509.187 N/A N/A
STRATIFICATION
Greatest
Date Point 1 Pcint 2 Point 3 Average Deviation
09-21-15 NOx 54.61 51.46 53.73 53.27 3.40%
09-21-15 o% 194.79 194.77 195.26 194.94 0.16%
09-21-15 COz 13.01 13.13 12.79 12.97 1.46%



NOx CONVERTER EFFICIENCY

NO. Gas Value Recorded Value Converter Efficiency %
09-21-15 NOx 50.29 48.10 95.65%
PROTOCOL GAS
Gas Type __Low (zero) Mid PGVP # Exp date High PGVP # Exp date
NOy EBQQ054563 CC75313 B12014 09-12-22 LCCO-SA16978 B12011 10-29-19
50; EBOC054563 CC75313 B12014 09-12-22 LCCO-SA16978 B120211 10-29-19
co; EBCO054563 CC75313 B12014 09-12-22 SG914B338BAL. B12014 06-30-22

The complete results can be found on the computer printouts following.



INTERMEDIATE CALCULATIONS



Grace Consulting, Inc.

Ameren . Labadie Unit 3
Relative Accuracy Test Audit
Relative Accuracy Calculations and Results
NOx Ib/mmBtu

9/21/2015

Start Stop NOx Ib/mmBtu
Use Time Time Run RM CEMS Difference
N 14:25 14:45 1 0.092 0.094 -0.002
Y 15:00 156:20 2 0.092 0.092 0.000
Y 15:35 16:55 3 0.093 0.094 -0.001
Y 16:10 16:30 4 0.094 0.093 0.001
Y 16:45 17:05 5 0.093 0.093 0.000
Y 17:20 17:40 6 0.094 0.094 0.000
Y 17:55 18:15 7 0.094 0.096 -0.002
Y 18:30 18:50 8 0.096 0.096 0.000
Y 19:05 19:25 9 0.095 0.096 -0.001
Y 19:40 20:00 10 0.096 0.095 0.001
Averages 0.094 0.004 0.000
Standard Deviation 0.001
Confidence Coefficient 0.001
Relative Accuracy 1.03
Bias Test Pass/Fail PASS
Bias Adjustment Factor 1.000

* Central Standard Time




Grace Consulting, Inc.

Ameren : Labadie Unit 3
Relative Accuracy Test Audit
Relative Accuracy Calculations and Results

S02 ppm
9/21/2015
Start Stop S02 ppm

Use Time Time Run RM CEMS Difference
N 14:25 14:45 1 180.900 197.700 -6.800
Y 15:00 15:20 2 192.600 189.000 -6.400
b 15:35 15:55 3 193.300 199.900 -6.600
Y 16:10 16:30 4 194.700 198.700 -4.000
Y 16:45 17:05 5 195.400 198.000 -2.600
Y 17:20 17:40 6 195.500 198.700 -3.200
Y 17:55 18:15 7 195.300 188.700 -3.400
Y 18:30 18:50 8 195.700 197.100 -1.400
Y 19:05 19:25 9 195.500 197.300 -1.800
Y 19:40 20:00 10 195.100 197.100 -2.000
Averages 194789  198.278 -3.489
Standard Deviation 1.895
Confidence Coefficient 1.457
Relative Accuracy 2.54
Bias Test Pass/Fail PASS
Bias Adjustment Factor 1.000

* Central Standard Time




Grace Consulting, Inc.

Ameren : Labadie Unit 3
Relative Accuracy Test Audit
Relative Accuracy Calculations and Results
CO2 Percent

9/21/2015

Start Stop CO2 Percent
Use Time Time Run RM CEMS  Difference
N 14:25 14:45 1 12.800 13.000 -0.200
Y 15:00 15:20 2 12.800 13.000 -0.200
Y 15:35 15:55 3 12.800 13.000 -0.200
Y 16:10 16:30 4 13.000 13.000 0.000
Y 16:45 17:05 5 13.000 13.000 0.000
Y 17:20 17:40 6 12.900 13.000 -0.100
Y 17:55 18:15 7 13.000 13.000 0.000
Y 18:30 18:50 8 12.900 13.000 -0.100
Y 18:05 19:25 9 13.000 12.900 0.100
Y 19:40 20:00 10 13.000 12.900 0.100
Averages 12.933 12.978 -0.044
Standard Deviation 0.113
Confidence Coefficient 0.087
Relative Accuracy 1.02

* Central Standard Time




Grace Consulting Inc.

Ameren: Labadie Unit Unit 3
Relative Accuracy Test Audit
Relative Accuracy Calculations and Results

High Flow
9/21/2015
Start Stop High Flow
Use Run Time Time RM CEMS Difference

Y 1 18:00 18:19 80736000 79214000 1522000
Y 2 18:30 18:34 79687000 80212000 -525000
Y 3 18:35 18:39 79829000 79825000 4000
N 4 18:40 18:44 81057000 80147000 910000
Y 5 18:45 18:49 80459000 80768000 -309000
N 6 18:50 18.54 81293000 80389000 904000
Y 7 18:55 18:59 80702000 80534000 168000
Y 8 19.00 19:.04 80173000 80373000 -200000
Y 9 19:05 19:09 80663000 80479000 184000
Y 10 12:10 19:14 80234000 80072000 162000
Y 11 19:15 19:19 80350000 80588000 -238000
N 12 19:20 19:24 80202000 79992000 210000
Averages 80314777.778 80229444.444 85333.333
Standard Deviation 592351.036

Confidence Coefficient 455320.496

Relative Accuracy 0.67

Bias Test Pass/Fail PASS

Bias Adjustment Factor 1.000

*Central Standard Time




Grace Consulting Inc.

Ameren: Labadie Unit Unit 3
Relative Accuracy Test Audit
Relative Accuracy Calculations and Results

Low Flow

9/21-22/2015

Start Stop Low Flow
Use Run Time Time RM CEMS Difference

Y 1 23:25 23:45 43787000 43399000 388000
Y 2 23:46 23:50 43932000 43955000 -23000
Y 3 23:51 23:55 43622000 43572000 50000
N 4 23.56 0:00 43052000 43735000 -683000
Y 5 0:01 0:05 43486000 43424000 62000
Y 6 0:06 0:10 44120000 43780000 330000
Y 7 0:1 0:15 43926000 43961000 -35000
N 8 0:16 0:20 43468000 44160000 -692000
Y 9 0:21 0:25 43371000 43415000 -44000
N 10 0:28 0:30 44103000 43269000 834000
Y 11 0:31 0:35 43440000 43929000 -489000
Y 12 0:36 0:40 43864000 43815000 49000
Averages 43727555.556 43695555.556 32000.000
Standard Deviation 250445.603

Confidence Coefficient 192509.187

Relative Accuracy 0.51

Bias Test Pass/Fail PASS

Bias Adjustment Factor 1.000

*Central Standard Time




Grace Consulting, Inc.
Sampling System Bias Check and Measured Value Correction

Ameren
Labadie - Unit3
Date: 9/21/2015
Pollutant: NOx
Monitor Span: 201.3

Run  Verage ol Zero Final Zero ZeroGas | nitial Final Upscale  Calibration  -omected

Number Measured oo Bias  GasBias  Drift Upscale  Upscale oo 'hig  gag  Value Wet
Value Gas Bias Gas Bias Basis
1 54.15 0.90 1.20 0.15 100.60 100.90 0.15 100.20 53.40
2 54.26 1.20 1.00 -0.10 100.90 100.40 -0.25 100.20 53.50
3 54.31 1.00 0.80 -0.10 100.40 100.10 -0.15 100.20 53.90
4 55.78 0.80 0.70 -0.05 100.10 100.30 0.10 100.20 55.40
5 55.43 0.70 0.80 0.05 100.30 99.90 -0.20 100.20 55.10
6 55.57 0.80 0.70 -0.05 99.90 99.80 -0.05 100.20 55.40
7 55.65 0.70 0.80 0.05 99.80 89,70 -0.05 100.20 55.80
8 56.12 0.80 0.70 -0.05 99.70 99.60 -0.05 100.20 58.10
9 56.24 0.70 0.80 0.05 89.60 99,90 0.15 100.20 56.20
10 57.06 0.80 0.90 0.05 89.90 100.20 0.15 100.20 56.80

Cgas = {Cavg - Co) *Cma /{(Cm - Co) Eq. 6C-1
where: Cgas = Effluent gas concentration, dry basis, ppm

Cavg = Average gas concentration indicated by gas analyzer, dry basis, ppm
Co = Average of initial and final system calibration bias check responses
for the zero gas, ppm
Cm = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm
Cma = Actual concentration of the upscale calibration gas, ppm



Grace Consulting, Inc.
Sampling System Bias Check and Measured Value Correction

Ameren
Labadie - Unit3
Date: 9/21/2015
Pollutant: 302
Monitor Span: 418.4

Average = . Initial Final oo Corrected

ion,, Massireg T80 JEr0 T00 100 8008 psce  Upscae  UPSE  CAEEION e v
Value Gas Bias  Gas Bias Basis
1 19417 1.60 2.10 0.12 24560 2486.20 0.14 24220 190.90
2 196.22 210 1.70 -0.10 246.20 246.40 0.05 24220 192.60
3 196.22 1.70 1.40 -0.07 246.40 244 60 -0.43 242.20 193.30
4 196.73 1.40 1.20 -0.05 24460 244.30 -0.07 242 20 194.70
5 197.23 1.20 1.10 -0.02 244.30 24410 -0.05 242.20 195.40
6 197.15 1.10 1.00 -0.02 24410 243.90 -0.05 24220 195.50
7 197.02 1.00 1.10 0.02 243.90 244 .20 0.07 242.20 195.30
8 197.38 1.10 0.90 -0.05 24420 243.80 -0.10 242.20 195.70
9 197.06 0.90 1.10 0.05 243.80 243.90 0.02 242.20 195.50
10 196.87 1.10 1.20 0.02 243.90 244 30 0.10 242.20 195.10

Cgas = (Cavg-Co)*Cma/ (Cm - Cao) Eq. 6C-1
where; Cgas = Effluent gas concentration, dry basis, ppm

Cavg = Average gas concentration indicated by gas analyzer, dry basis, ppm
Co = Average of initial and final system calibration bias check responses
for the zero gas, ppm
Cm = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm
Cma = Actual concentration of the upscale calibration gas, ppm



Grace Consulting, Inc.
Sampling System Bias Check and Measured Value Correction

Ameren
Labadie - Unit3
Date: 9/21/2015
Pollutant: co2
Monitor Span: 2215

Run Average Initial Zero Final Zero Zero Gas Initial Final Upscale  Calibration Gionecteg
Number Measured oo Bias GasBias  Dritt Upscale  Upscale  qoonit  Gas  ,oreent
Percent Gas Bias  Gas Bias Wet Basis
1 12.94 0.10 0.20 0.45 11.60 11.70 0.45 11.49 12.80
2 12.96 0.20 0.10 -0.45 11.70 11.80 -0.45 11.49 12.80
3 12.85 0.10 0.10 0.00 11.60 11.50 -0.45 11.49 12.80
4 12.97 0.10 0.10 0.00 11.50 11.50 0.00 11.42 13.00
5 13.02 0.10 0.10 0.00 11.50 11.50 0.00 11.49 13.00
6 12.90 010 0.10 0.00 11.50 11.50 0.00 11.49 12.80
7 13.03 0.10 0.10 0.00 11.50 11.50 0.00 11.49 13.00
8 12.88 0.10 0.10 0.00 11.50 11.50 0.00 11.48 12.890
8 12.95 0.10 0.10 0.00 11.50 11.50 0.00 11.49 13.00
10 12.97 0.10 0.10 0.00 11.50 11.50 0.00 11.49 13.00
Cgas = (Cavg - Co) * Cma / (Cm - Co) Eg. 6C-1
where: Cgas = Effluent gas concentration, dry basis, percent

Cavg = Average gas concentration indicated by gas analyzer, dry basis, percent
Co = Average of initial and final system calibration bias check responses
for the zero gas, percent
Cm = Average of initial and final system calibration bias check responses
for the upscale calibration gas, percent
Cma = Actual concentration of the upscale calibration gas, percent



Grace Consulting Inc.

Moisture Calculations {Runs 1 - 12)

Client;

Site:

Date:

Unit Number:
Load:

Run;

Initial Weight of Impingers:
Final Weight of Impingers:
Weight gain of Impingers:
Initial Meter Reading:
Final Meter Reading:
Volume Metered:

Meter Temperature:

Delta H:

Barometri¢ Pressure:
Meter Correction Factor:

Volume Measured (DSCF):
Water Volume (SCF):
% Moisture in Flue Gas:

Ameren
Labadie
09/21/15
Unit 3
High

1-2
3498.00
3553.00

55.00
324 582
346.632

22.050

97.00

2.082

2912

0.975

18.93
2.58
11.50

3-12
3563.00
3605.00

52.00
346.865
369.110

22.245
104.00

2.062

29.12

0.975

19.86
2,45
11.00



Method 2H Worksheet

Client
Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
Port A

CEENDO A BN

Average

Ameren
15-409
2912
0.809
-2.00
29.10
330.1

20.50
Dist from
Wall (in.)

1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
2.00
10.00
11.00
12.00
14,22
25.83
47.72
79.46

Time

9/21/15 18:19
9/21/15 18:17
9/21/15 18:16
9/21/15 18:15
9/21/15 18:14
9/21/15 18:13
9/21/15 18:11
9/21/15 18:10
9/21/15 18:10
9/21/15 18:09
9/21/15 18:08
9/21/15 18:07
9/21/15 18:05
9/21/15 18:04
9/21/15 18:02
9/21/15 18:01
9121115 18:00

Stack T

317.3
326.7
338.4
340.5
354.1
354.8
-354.3
354.6
354.6
357.5
355.4
365.5
355.6
3563.7
327.0
355.7
353.3

347.7

Date
Run No.
co2

02

Pitot No.

%Moisture

Load

Sqrt. AP

1.186
1.155
1.267
1.286
1.384
1.422
1.439
1.469
1.469
1.505
1.488
1.484
1.521
1.525
1.588
1.649
1.670

1.443

912172015

1
14.7
4.6
IN4A
11.5
High

Yaw Angle

6.9
6.2
6.3
6.2
6.3
6.2
52
6.6
6.6
56
24
6.5
6.8
2.0
3.0
3.1

32

5.0

Poirit Vel

78.18
76.71
84.76
86.16
9417
96.12
§7.41
99.20
99.20
102.01
101.12
100.97
102.74
103.55
105.97
112.01
113.28

97.27

Md

30.54

<INPUTS



Client

Project No.
Baro Press
Pitot Coef.

Static Press
Molecular Wt.
Area of Flue
Stack Diameter

Paoint No.
Port B

Average

Ameren
15-409
2912
0.808
-2.00
29.10
330.1
20.5

Dist from
Wall (in.)
1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
9.00
10.00
11.00
12.00
14.22
25.83
47.72
79.46

Method 2H Worksheet

Time

9/21/15 18:19
9/21/15 18:17
972115 18:16
9/21/1518:15
9/21/15 18:14
9/2115 18:13
9/2115 18:11
9121115 18:10
8/21/1518:10
972115 18:09
9/21/15 18:08
9/21/15 18:07
9/21/15 18:05
9/21/15 18:04
9/21/15 18:02
/2115 18:01
9/21M15 18:00

Stack T

316.4
3194
327.7
3363
331.8
3419
354.2
3551
355.1
3541
355.6
353.0
355.4
358.2
331.2
367.5
365.7

354.9

Date

Run No.
co2

02

Pitot No.
%Moisture
Load

Sqrt. AP

1.178
1.161
1.240
1.245
1.322
1.391
1.454
1.470
1.470
1.483
1.480
1.513
1.505
1.535
1.629
1.699
1.716

1.441

9/21/2015
1
4.7
4.6
IN4A
11.5
High

Yaw Angle

-0.8
-11
43
4.3
48
4.1
1.0
1.0
1.0
1.0
2.4
2.8
1.6
1.8
4.5
5.1
54

3.1

Point Vel

78.08
77.09
82.56
83.29
88.18
93.47
98.68
99.83
99.83
100.65
100.46
102.51
100.15
104.40
108.67
115.81
116.78

97.09

Md 30.54

<INPUTS



Client

Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
Port C

—
Sovelvoonrwn-

11
12
D-Rem
A3
A2
At

Average

Ameren
15-409
29.12
0.808
-2.00
29.10
330.1
20.5

Dist from
Wall {in.}
1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
9.00
10.00
11.00
12.00
14,22
25.83
4772
79.46

Method 2H Worksheet

Time

9/21/15 18:19
9/21/1518:17
9/21/15 18:16
9121115 18:15
9/21/15 18:14
9/21/15 18:13
972115 18:11
9/21/1518:10
9/21/15 18:10
9/21/15 18:09
9/21/15 18:08
9/2115 18:07
9721115 18:05
9/2115 18.04
9/21/15 18:02
9/21115 18:01
9/21/15 18:00

Stack T

3128
316.5
3403
3429
352.2
3571
357.2
353.3
353.3
357.9
353.0
358.7
355.9
358.8
3243
350.7
354.5

345.7

Date

Run No.
co2

02

Pitot No.
%Moisture
Load

Sqrt.AP

0.936
1.105
1.215
1.234
1.313
1.392
1.432
1.451
1.451
1.480
1.502
1.502
1.528
1.556
1.657
1.698
1.704

1.421

9/21/2015
1
14.7
4.6
IN4C
11.5
High

Yaw Angle

7.0
6.8
4.8
4.8
6.6
4.3
4.8
6.3
6.3
6.8
6.3
36
3.4
6.7
6.4
59
5.3

5.7

Point Vel

61.44
72.74
81.48
82.89
88.43
94.39
97.04
97.85
97.85
99.98
101.27
102.04
103.65
105.20
109.71
114.41
115.20

95.62

Md 30.54

<INPUTS



Client
Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Paint No.
PortD

CoTNmo s W -

10
11
12
D-Rem
A3
AZ
A1l

Average

Ameren
15-409
29.12
0.808
-2.00
29.10
330.1

20.5
Dist from
Wall (in.)

1.00

2.00

3.00

4.00

5.00

6.00

7.00

7.87

8.00

2.00

10.00

11.00

12.00

14.22

25.83

4772

79.46

Method 2H Worksheet

Time

9/21M15 18:19
92115 1817
9/21/1518:16
9/21/15 18:15
9/21/1518:14
9/21/15 18:13
9/21/1518:11
9/21/1518:10
9/21M15 18:10
9/21/15 18:09
9/21/15 18:08
921/15 18:07
9/21/15 18:05
8/21/15 18:04
8/21/15 18:02
9/21/15 18:01
9/21/1518:00

Stack T

3128
3158
323.5
326.6
338.3
350.0
362.6
355.0
355.0
354.9
358.6
354.4
357.1
355.4
3562.6
358.2
355.3

355.5

Date
Run No.
co2

02

Pitot No.

%Moisture

Load

Sgrt. AP

1.459
1.141
1.252
1.247
1.360
1.438
1.477
1.491
1.491
1.509
1.517
1.534
1.551
1.687
1.855
1.703
1.699

1.477

9/21/2015

1
14.7
4.6
IN4D
11.5
High

Yaw Angle

33
34
4.8
4.3
46
34
4.1
3.5
3.5
34
4.1
4.6
3.5
3.4
4.5
5.1
20

3.9

Point Vel

96.32
75.48
83.08
82.97
81.12
97.19
99.91
101.07
101.07
102.30
102.89
103.81
105.27
107.62
111.89
115.50
115.34

99.58

Md 30.54

<INPUTS



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4A Operator GCl
Port A Stack rin. 123.0
Distance from Measured Decay intermediate Calculations Area of Volumetric
Wall Velocity Velocity Segment Flow in
Segment
(in.) (ftfsec) (ft/sec) (inh2) (in"2) (inh2) (ft-in"2/sec)
1 78.19 39.10 11883.60 11691.17 192.43 7523.18
2 76.71 77.45 11691.17 11500.30 190.86 14782.29
3 84.76 80.74 11500.30 11311.01 189.29 15282.46
4 86.16 85.46 11311.01 11123.29 187.72 16042.62
5 94,17 90.17 11123.29 10937.14 186.15 16784.22
6 96.12 95.15 10937.14 10752.56 184.58 17561.79
7 97.41 96.77 10752.56 10569.55 183.01 17708.81
8 99.20 98.31 10569.55 10388.12 181.44 17836.23
9 102.01 100.61 10388.12 10208.25 179.87 18095.50
10 101.12 101.57 10208.25 10029.95 178.30 18108.64
11 100.97 101.05 10029.95 9853.23 176.73 17857.20
12 102.74 101.88 9853.23 9678.07 17515 17840.36
Total volumetric flow for all sections located between stack wall and d last. 195423.30
Velocity measured at d rem 103.55
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 79254 .4819
Wall effects-adjusted flow in equal area sector. (Qt) 274677.78

Replacement point for Port A. 92.46



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4AA Testers GClI
Port B Stack r in. 123.0
Distance from Measured Decay Intermediate Calculations Area of Volumetric
Wall Velocity Velocity Segment Flow in
Segment
(in.) (ft/sec) (fi/sec) (in"2) (in*2) (in*2) (ft-in*2/sec)
1 78.08 38.04 11883.60 11691.17 192.43 7512.59
2 77.09 77.59 11691.17 11500.30 190.86 14808.06
3 82.56 79.83 11500.30 11311.01 189.29 15110.20
4 83.29 82.93 11311.01 11123.29 187.72 16566.75
5 88.19 85.74 11123.29 10837.14 186.15 15960.50
6 03.47 90.83 10937.14 10752.56 184.58 16765.33
7 98.68 96.08 10752.56 10569.55 183.01 17582.54
8 99.83 99.26 10569.55 10388.12 181.44 18008.59
9 100.65 100.24 10388.12 10208.25 179.87 18029.85
10 100.46 100.56 10208.25 10029.95 178.30 17928.56
11 102.51 101.49 10029.95 9853.23 176.73 17934.96
12 100.15 101.33 9853.23 9678.07 175.15 17748.40
Total volumetric flow for all sections located between stack wall and d last. 192956.34
Velocity measured at d rem 104.40
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 79905.0498
Wall effects-adjusted flow in equal area sector. {Qt) 272861.39

Replacement point for Port B. 91.84



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. INAC Testers GCl
Port Cc Stack rin. 123.0
Distance from Measured Decay Intermediate Calculations Areaof  Volumetric
Wall Velocity Velocity Segment Flow in
Segment
{in.) (ft/sec) (ft/sec) (in*2) (in"2) (in*2) (ft-in*2/sec)
1 61.44 30.72 11883.60 11691.17 192.43 5911.55
2 72.74 67.09 11691.17 11500.30 190.86 12804.96
3 81.48 7711 11500.30 11311.01 189.29 14596.28
4 82.89 82.19 11311.01 11123.29 187.72 15427 .84
5 88.43 85.66 11123.29 10937.14 186.15 15845.61
B8 94.39 91.41 10937.14 10752.56 184.58 16872.39
7 97.04 9572 10752.56 10569.55 183.01 17516.65
8 97.85 97.45 10569.55 10388.12 181.44 17680.19
9 99.98 98.92 10388.12 10208.25 179.87 17791.53
10 101.27 100.63 10208.25 10029.95 178.30 17941.04
11 102.04 101.66 10029.95 9853.23 176.73 17965.00
12 103.65 102.85 9853.23 9678.07 175.15 18013.76
Total volumetric flow for all sections located between stack wall and d last. 188466.79
Velocity measured at d rem 105.20
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 80517.3490
Wall effects-adjusted flow in equal area sector. (Qt) 268984 .14

Replacement point for Port C. 90.54



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4D Testers GClI
Port D Stack r in. 123.0
Distance from Measured Decay Intermediate Calculations Area of Volumetric
Wall Velocity Velocity Segment Flow in
Segment
(in) (ft/sec) (ft/sec) (in*2) (in*2) (in"2) (ft-in"2/sec)
1 96.32 48.16 11883.60 11691.17 192.43 9267.58
2 75.48 85.90 11691.17 11500.30 190.86 16395.08
3 83.08 79.28 11500.30 11311.01 189.29 15007.04
4 82.97 83.03 11311.01 11123.29 187.72 15585.52
5 9112 87.05 11123.29 10937.14 186.15 16203.43
6 97.19 94.16 10937.14 10752.56 184.58 17379.06
7 99.91 98.55 10752.56 10569.55 183.01 18035.48
8 101.07 100.49 10569.55 10388.12 181.44 18232.67
9 102.30 101.69 10388.12 10208.25 179.87 18289.76
10 102.99 102.65 10208.25 10029.95 178.30 18301.20
11 103.81 103.40 10029.95 9853.23 176.73 18273.39
12 105.27 104.54 9853.23 9678.07 175.15 18310.65
Total volumetric flow for all sections located between stack wall and d last. 199280.85
Velocity measured at d rem 107.62
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 82369.5542
Wall effects-adjusted flow in equal area sector. (Qt) 281650.41

Replacement point for Port D. 94.80



Drem =

Point Dist.
From Wall
1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
9.00
10.00
11.00
12.00
14.22
25.83
47.72
79.46

14.2168

Port A

78.19
76.71
84.76
86.16
94.17
96.12
97.41
99.20
99.20
102.01
101.12
100.97
102.74
103.55
105.97
112.01
113.26

PortB

78.08
77.09
82.56
83.29
88.19
93.47
98.68
99.83
99.83
100.65
100.46
102.51
100.15
104.40
108.67
115.81
116.78

Method 2H Calculations

PortC

61.44
72.74
81.48
82.89
88.43
94.39
97.04
97.85
97.85
99.98
101.27
102.04
103.65
105.20
109.71
114.41
115.20

PortD

96.32
75.48
83.08
82.97
91.12
97.19
99.91
101.07
101.07
102.30
102.99
103.81
1056.27
107.62
111.89
115.50
115.34

Uncorrected Vavg  109.53
Provisional Adj.

V'avyg 107.76
Wall Adj Factor 0.9838
Must be >97%
Average Temp 351
Average Angle 4.40
Unadj KSCFH 82065
Adj KSCFH 80735.7
SCFH 80736000



Method 2G Worksheet

Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
cz
C3
c4

D1
b2
D3
D4

Average

Ameren
15409
29.12
-2.00
29.10
330.1

Time

9/21/15 18:30
9/21/15 18:31
9/21/15 18:32
9/21/15 18:34

9/21/15 18:30
9/21/15 18:31
9/21/15 18:32
9/21/15 18:34

9/21/45 18:30
9/21/15 18:31
9/21/15 18:32
9/21M15 18:34

9/21/15 18:30
9/21/15 18:31
9/21/15 18:32
9/21/15 18:34

Stack T

352.4
356.9
356.0
355.4

358.6
358.0
358.3
355.3

359.0
356.2
357.2
357.4

357.5
355.8
355.7
353.1

356.4

Date

Run No.
CO2

02
%Moisture
Load

Sqrt.AP

1.675
1.851
1.697
1.471

1.672
1.66¢
1.624
1.466

1.688
1.855
1.635
1.404

1.686
1.690
1.614
1.470

1.604

9/21/2015

14.7

2

4.6

11.5
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

35
22
1.8
2.0

38
34
4.3
4.0

54
56
57
5.0

0.5
4.4
2.8
3.1

3.6

H

Point Vel

113.50
112.31
108.61
99.99

113.55
113.36
110.21
99.34

114.41
111.88
i10.64
95.13

114.68
114.49
109.53
90.57

108.83

80999
79686.8
79687000

Md 30.54

<INPUTS

Pitot Coef. A
(.809

Pitot Coef. B
(0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
INAB

Pitot No.
IN4C

Pitot No.
IN4D



Method 2G Worksheet

Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

A1
A2
A3
A4

B1
B2
B3
B4

C1
c2
C3
C4

D1
D2
D3
D4

Average

Ameren
15-409
29.12
-2.00
29.15
3301

Time

9/21/15 18:36
9/21/15 18:37
9/21/15 18:38
9/2115 18:39

9/21/15 18:35
9/21/15 18:37
9/21/15 18:38
9/21/15 18:39

9/21/15 18:35
92115 18:37
9/21/15 18:38
9/21/15 18:39

8/21/15 18:35
9121115 18:37
9/21/15 18:38
9/21/15 18:39

Stack T

3574
355.68
355.1
355.6

354.5
358.6
3587
385.0

358.2
358.3
354.5
359.2

356.4
357.8
357.0
357.2

356.7

Date

Run No.
cO2

02
%Moisture
Load

Sqrt. AP

1.671
1.662
1.626
1.462

1.600
1.684
1.644
1.625

1.673
1.653
1.632
1.422

1.655
1.668
1.624
1.452

1.609

9/21/2015
3
14.6
4.7
11.0
High

Yaw Angle

29
2.1
1.6
20

4.0
4.2
3.6
-5.4

5.7
3.7
6.1
6.2

1.2
35
2.7
1.3

2.8

KSCFH
ADJKSCFH
SCFH

Point Vel

113.55
112.88
110.43
99.30

114.36
114.07
111.58
103.02

113.18
112.16
110.08
98.17

112.37
113.03
110.21
98.63

109.07

81144
79829.5
79829000

Md 30.52

<INPUTS

Pitot Coef. A

0.809

Pitot Coef. B

0.808

Pitot Coef. C

0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
IN4B

Pitot No.
INAC

Pitot No.
IN4D



Client
Project No.
Baro Press

Static Press
Molecular Wt.
Area of Flue

Point No.

A1
A2
A3
Ad

B1
B2
B3
B4

C1
c2
c3
C4

by
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
3301

Time

9/21/15 18:40
9/21/15 18:42
9/21/15 18:43
9/21/15 18:44

9/21/15 18:40
9/21/16 18:42
9/21/15 18:43
9/21/15 18:44

9/21/15 18:40
9/21/15 18:42
9/21/15 18:43
9/21/15 18:44

9/21/15 18:40
9/21/15 18:42
9/21/15 18:43
9/21/15 18:44

Stack T

358.2
357.4
357.6
355.4

357.6
350.9
3571
357.2

350.7
359.5
360.0
354.3

354.6
357.6
358.5
357.2

367.7

Date

Run No.
CcO02

02
%Moisture
Load

Sqrt.AP

1.681
1.700
1.618
1.488

1.718
1.704
1.670
1.601

1.693
1.682
1.659
1.439

1.671
1.679
1.643
1.478

1.633

9/21/2015

4
14.5
4.8
11.0
High

Yaw Angle

2.1
2.2
1.6
1.4

20
1.0
24
22

5.9
6.1
4.2
8.1

2.2
1.8
3.3
3.5

3.0

KSCFH
ADJKSCFH
SCFH

Point Vel

115.12
115.60
110.08
101.11

116.71
115.98
113.39
108.72

114.62
113.82
112.83
97.07

113.30
114.07
111.56
100.26

110.88

82392
81057.2
81057000

Md 30.51

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Pcint No.

A1
A2
A3
A4

B1
B2
B3
B4

C1
c2
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
2914
3301

Time

9/21/15 18:45
921115 18:47
9/21/15 18:48
9/21/15 18:49

9/2115 18:45
9/21/15 18:47
9/21/15 18:48
9/21/16 18:49

9/21/15 18:45
9/21/16 18:47
9/21/15 18:48
921115 18:49

9/21/15 18:45
9/21/16 18:47
9/21/15 18:48
9/21/15 18:49

Stack T

346.3
355.8
354.3
354.7

351.3
360.9
360.1
382.3

331.0
353.0
358.0
355.0

357.2
356.4
383.0
355.9

354.8

Date

Run No.
CcO2

02
%Moisture
Load

Sqr.AP

1.687
1.638
1.825
1.488

1.724
1.714
1.662
1.697

1.702
1.682
1.630
1.422

1.662
1.682
1.606
1.441

1.623

9/21/2015
5
14.5
4.8
11.0
High

Yaw Angle

24
1.9
16
1.7

17
114
8.4
75

5.9
5.8
6.3
5.0

16
36
26
1.6

4.3

KSCFH
ADJKSCFH
SCFH

Point Vel

113.62
111.30
110.33
101.08

116.69
114.44
111.63
107.94

113.19
113.43
110.23
86.14

112.90
114.03
109.42
97.81

109.67

81784
80459.1
80459000

Md 30.51

<INPUTS

Pitot Coef. A
0.809

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
IN4B

Pitot No.
IN4C

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
A4

B1
B2
B3
B4

C1
cz
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
330.1

Time

9/21/15 18:50
9/2115 18:51
9/21/15 18:52
9/21/15 18:54

9/21/15 18:50
9/21/15 18:51
9/21/15 18:52
9/21/15 18:54

9/21/15 18:50
9/21/15 18:51
9/21/15 18:52
9/21/15 18:54

9/21/16 18:50
9/21/15 18:51
9/21/15 18:52
9/21/15 18:54

Stack T

3565.1
356.0
356.9
356.1

3563.4
360.3
345.8
3585.7

354.7
360.0
359.3
366.0

356.5
35671
357.7
357.1

356.1

Date

Run No.
CO2

02
%Moisture
Load

Sqrt. AP

1.680
1.686
1.649
1.487

1.728
1.725
1.670
1.503

1.705
1.698
1.678
1.431

1.679
1.668
1.677
1.458

1.638

9/21/2015
14.5
11.0
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

4.8

2.4
25
1.8
1.6

586
4.9
5.9
36

53
6.2
5.9
6.2

2.7
2.1
2.1
3.1
3.9

H

Point Vel

114.07
114.53
112.12
101.07

116.60
117.02
112.10
107.95

116.20
114.92
113.58
96.61

113.93
113.27
113.93
98.83

110.99

82632
81293.4
81293000

mMd 30.51

<I{NPUTS

Pitot Coef. A

0.802

Pitot Coef. B

0.808

Pitot Coef. C

0.808

Pitot Coef. D
0.808

Pitot No.
INAA

Pitot No.
IN4B

Pitot No.
IN4C

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

A1
A2
A3
A4

B1
B2
B3
B4

C1
c2
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
3301

Time

9/21/16 18:65
©/21/15 18:865
9/21/16 18:56
©/21/15 18:58

8/21/115 18:55
9/21/15 18:55
9/21/15 18:56
9/21/15 18:59

9/21/15 18:55
9/21/15 18:55
9/21/15 18:58
9/21/15 18:59

9/21/15 18:55
9/21/15 18:55
9/21/15 18.56
9/21/15 18:59

Stack T

365.4
356.3
355.8
357.3

357.9
356.8
358.6
355.2

352.9
357.5
355.6
353.9

354.1
356.3
348.9
3563.8

356.0

Date

Run No.
Cc02

02
%Moisture
Load

Sqrt.AP

1.684
1.885
1.606
1.460

1.722
1.700
1.637
1.578

1.711
1.708
1.658
1.425

1.670
1.662
1.629
1.491

1.625

9/21/2015
14.5
11.0
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

7

4.3

21
16
09
14

31
3.0
2.8
25

57
6.0
6.0
7.3

3.0
22
24
20
3.3

H

Point Vel

115.08
113.19
108.17
90.32

116.90
115.27
111.28
107.07

115.40
115.26
111.85
95.86

113.12
112.80
110.06
101.05

110.17

82031
807021
80702000

Md 30.51

<INPUTS

Pitot Coef. A
0.809

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A,

Pitot No.
IN4B

Pitot No.
IN4AC

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
c2
Cc3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
330.1

Time

9/21/15 19:00
8/21/15 19:01
9/21/15 19:03
9/21/15 19:04

©/21/15 19:00
9/21/15 19:01
$/21/16 19:.03
9/21/15 19:04

8/21/15 19:00
8/211516:01
9/21/15 19:03
9/21/15 19:.04

9/2115 19:00
9/21/15 19:01
9/21/15 19:03
92115 19:04

Stack T

352.1
352.6
350.8
353.7

358.4
357.2
355.9
355.6

353.5
358.0
353.8
356.5

354.0
357.4
35656.2
352.9

354.9

Date

Run No.
cO2

02
%Moisture
Load

Sqrt.AP

1.694
1.651
1619
1.465

1.703
1.676
1.809
1.897

1.661
1.646
1.508
1.421

1.676
1.674
1.628
1.473

1.612

9/21/2015
8
14.5
4.8
11.0
High

Yaw Angle

24
26
22
27

27
3.6
32
25

0.4
-1.7
1.3
33

29
35
28
3.9

24

KSCFH
ADJKSCFH
SCFH

Paint Vel

114.80
111.91
102.65
99.38

115.76
113.68
109.09
108.32

112.62
111.87
108.35
96.37

113.53
113.57
110.39
99.61

109.30

81493
80172.8
80173000

Md 30.51

<INPUTS

Pitot Coef. A
0.809

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
IN4B

Pitot No.
IN4C

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
A4

B1
B2
B3
B4

C1
c2
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
3301

Time

9/2116 19:05
9/21/15 19:06
/2115 19:.07
9/21/15 19:.09

9/21/15 19:05
9/21/15 19:06
9211156 19:07
9/21/15 19:09

9/21/16 19:05
9/21/16 19:08
9/21/16 18:.07
9/21/15 19:09

/21115 19:05
8/21/15 19:06
9/21/15 19:07
9/21/15 19:09

Stack T

356.6
354.5
354.5
355.4

358.2
358.3
356.5
3565.8

356.9
355.1
356.3
356.9

365.8
357.2
356.5
354.8

356.2

Date

Run No.
Cc0O2

02
%Moisture
Load

Sqrt.AP

1.700
1.643
1.509
1.484

1.738
1.703
1.641
1.667

1.700
1.678
1.822
1.417

1.709
1.877
1.614
1.481

1.623

9/21/2015
14.5
11.0
High

Yaw Angle

KSCF!

ADJKSCFH

SCFH

4.8

26
2.0
2.0
23

23
29
32
22

0.1
1.2
29
21

36
41

4.6
4.8

2.7

H

Point Vel

115.51
111.54
108.56
100.78

118.09
115.74
111.30
106.31

115.44
113.69
110.03
96.22

115.81
113.68
109.29
100.18

110.14

81991
80662.7
80663000

Md 30.51

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef, C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt,

Area of Flue

Point No.

A1
A2
A3
Ad

B1
B2
B3
B4

C1
c2
c3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.12
-2.00
29.14
330.1

Time

9/21/15 18:10
9/21/15 19:11
8/21/15 16:13
9/21/15 19:14

9/21/15 19:10
&21/15 18:11
92115 19:13
9/21/16 19:14

9/21/15 19:10
9/21/15 19:11
9/21/15 19:13
9/21/15 19:14

972115 19:10
972115 19:11
8/21115 18:13
912115 19:14

Stack T

354.3
354.3
357.3
352.7

355.6
357.0
357.8
352.5

357.4
356.7
356.3
353.5

353.7
3547
356.9
352.0

355.0

Date

Run No.
co2

02
%Moisture
Load

Sart.AP

1.867
1.852
1.831
1.48¢9

1.695
1.679
1.648
1.580

1.666
1.679
1.610
1.427

1.660
1.875
1.611
1.456

1.613

9/21/2015

14.5
4.8
11.0
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

10

29
24
1.7
1.9

2.9
2.8
24
2.7

1.7
1.8
25
19

27
4.2
32
6.3
2.7

H

Point Vel

113.08
112.11
110.94
©9.63

114.93
113.97
111.04
107.62

113.18
114.01
109.18
96.71

112.45
113.35
108.22
©98.04

109.40

81555
80233.8
80234000

Md 30.51

<INPUTS

Pitot Coef. A
0.809

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
IN4B

Pitot No.
IN4AC

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

At
A2
A3
Ad

B1
B2
B3
B4

C1
c2
c3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
2912
-2.00
29.13
3301

Time

9/21/15 19:15
9121115 18:17
9/21/15 19:18
9/21/156 18:19

9/21/15 19:15
5/21/15 19:17
9/21/15 19:18
9/211519:19

9/21/1519:15
9/21/1518:17
9/21/15 19:18
9/21/15 19:19

9/21/15 18:15
9/21/15 19:17
9/21/15 18:18
9/21/15 19:18

Stack T

365.2
356.4
354.6
352.0

356.4
352.2
353.0
357.9

358.9
359.8
3877
351.5

3516
3524
356.4
347.3

354.5

Date

Run No.
€02

02
%Moisture
Load

Sqrt.AP

1.690
1.666
1.509
1.485

1.703
1.706
1.635
1.575

1.668
1.858
1.6826
1.415

1.883
1.861
1.613
1.452

1.615

9/21/2015
14.4

11.0
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

11

4.9

3.1
2.4
17
1.5

3.0
3.1
3.0
25

18
23
23
33

22
37

1.7
42

2.6

H

Point Vel

114.70
113.16
108.60
100.71

115.47
115.43
110.869
107.00

113.30
112.78
110.47
95.68

113.92
112.33
109.54
97.83

109.48

81673
80349.9
80350000

Md 30.50

<INPUTS

Pitot Coef. A
0.809

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
IN4B

Pitot No.
INAC

Pitot No.
IN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

Ci
c2
c3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29,12
-2.00
29.14
330.1

Time

9/21/15 19:20
9/21/15 19:21
9721116 19:23
9/21/15 19:24

9/21/16 19:20
9/21/15 12:21
9/21/16 19:23
9/21/15 19:24

921715 19:20
921115 19:21

/21/15 19:23
9/21/15 18:24

9/21/16 19:20
9/21/16 19:21
92115 19:23
9/21/15 19:24

Stack T

354.7
353.1
352.2
355.3

356.1
358.4
352.4
351.0

351.7
354.0
353.4
354.1

369.3
352.7
353.0
353.5

354.6

Date

Run No.
co2

02
%Moisture
Load

Sqrt.AP

1.676
1.6684
1.623
1.464

1.717
1.685
1.836
1.502

1.702
1.660
1.622
1.406

1.668
1.692
1.822
1.454

1.612

9/21/2015
14.5
11.0
High

Yaw Angle

KSCF

ADJKSCFH

SCFH

12

4.8

28
1.9
1.6
1.7

25
26
22
2.4

3.0
3.2
3.0
3.9

1.1
32

2.6
29

2.5

H

Point Vel

113.73
112.88
110.05
99.46

116.43
114.48
110.77
101.60

115.12
112.42
109.82
95.15

114.17
114.49
109.83
©8.48

109.30

81523
80202.3
80202000

Md 30.51

<INPUTS

Pitot Coef. A
0.808

Pitot Coef. B
0.808

Pitot Coef. C
0.808

Pitot Coef. D
0.808

Pitot No.
IN4A

Pitot No.
[IN4B

Pitot No.
IN4C

Pitot No.
IN4D



Grace Consulting Inc.
Moisture Calculations (Runs 1 - 12)

Client: Ameren
Site: Labadie
Date: 9/21-22/2015
Unit Number: Unit 3

Load: Low
Run: 1-5 6-12
Initial Weight of Impingers: 3623.00 3676.00
Final Weight of Impingers: 3687.00 3732.00
Weight gain of Impingers: 64.00 56.00
Initial Meter Reading: 372.012 394.769
Final Meter Reading: 394.210 416.950
Volume Metered: 22198 22.181
Meter Temperature: 88.00 85.00
Delta H: 2.062 2.062
Barometric Pressure: 29.23 29.23
Meter Correction Factor; 0.975 0.975
Volume Measured {DSCF): 20.47 20.42
Water Volume (SCF): 3.02 2.64

% Moisture in Flue Gas: 12.80 11.50



Method 2H Worksheet

Client
Project No,
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
Port A

comf-\lcnm.hmm..-

A3

Al

Average

Ameren
15-409
29.23
0.809
1.27
28.88
330.1

20.50
Dist from
Wall {in.)

1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
9.00
10.00
11.00
12.00
14.22

25.83

47.72

79.46

Time

9121115 23:45
9121115 23:44
9/21M15 23:43
921115 23:42
9/21/15 23:40
82115 23:39
9/21/15 23:37
9/21115 23:35
9/21/15 23:35
9/21115 23:34
9121115 23:33
9121116 23:32
8921115 23:31
92115 23:30
9/21/15 23:28
9121116 23:27
92115 23:25

Stack T

283.0
2811
288.9
287.8
293.7
300.7
304.3
303.6
303.6
306.6
305.6
3082
308.8
308.8
308.0
305.1
3116

307.1

Date
Run No.
c0o2

02

Pitot No.

%Moisture

Load

Sgrt.AP

0.665
0.676
0.639
0.631
0.672
0.713
0.739
0.759
0.758
0.783
0.758
0.782
0.79%
0.792
0.839
0.875
0.878

0.761

9121120156

1
14.2
5.1
IN4A
12.8
Low

Yaw Angle

07
-0.4
-0.6
0.4
07
-0.5
-0.1
04
-0.4
-0.1
-05
04
-0.7
-0.1
-0.4
-0.5
08

0.4

Point Vel

43.21
43.88
41.69
41.14
43.98
46.88
48.71
50.00
50.00
51.69
50.00
51.67
52.82
52.36
55.43
57.70
58.14

49.37

Md 30.48

<INPUTS



Client
Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
PortB

CEENDO R WN -

Average

Ameren
15-409
29.23
0.808
-1.27
28.88
330.1

20.5
Dist from
Wall (in.)

1.00

2.00

3.00

4.00

5.00

6.00

7.00

7.87

8.00

9.00

10.00

11.00

12.00

14.22

25.83

47.72

79.46

Method 2H Worksheet

Time

9/21/15 23:45
9721115 23:44
9/21/15 23:43
9/21/15 23:42
9/21/15 23:40
9/21/15 23:39
9/21/15 23:37
9/21M15 23:35
8/21/15 23:35
9/21/15 23:34
9/2115 23:33
8/21/15 23:32
9721115 23:31
9121115 23:30
9/21/15 23:28
89/2115 23:27
9/21115 23:25

Stack T

250.5
252.3
2532
2754
3021
304.6
307.5
308.4
308.4
304.4
311.2
3004
310.0
309.5
3091
308.5
309.1

308.8

Date
Run No.
CcO2

02

Pitot No.

%Moisture

Load

Sqrt.AP

0.716
0.707
0.685
0.687
0.751
0.694
0.813
0.832
0.832
0.840
0.828
0.821
0.819
0.853
0.873
0.897
0.885

0.796

9/21/2015

1
14.2
5.1
IN4AB
12.8
Low

Yaw Angle

-6.4
-6.0
-6.3
-5.9
6.3
-5.3
-5.7
-5.4
-5.4
-5.9
57
-5.8
-5.3
6.2
-5.3
-6.1
-5.6

-5.8

Point Vel

45.16
44 .69
43.30
4413
49.07
45.50
53.37
54.68
54.68
55.01
54.48
53.95
53.89
56.02
57.41
58.88
58.17

51.91

Md

30.48

<INPUTS



Client
Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
Port C

oo fENmohwN =

Average

Ameren
15-409
29.23
0.808
1.27
28.88
330.1

20.5
Dist from
Wall (in.)

1.00

2.00

3.00

4,00

5.00

6.00

7.00

7.87

8.00

9.00

10.00

11.00

12.00

14.22

25.83

47.72

79.46

Method 2H Worksheet

Time

9/2115 23:45
9/21/15 23:44
9/21/15 23:43
8/21/15 23:42
8/21/15 23:40
9/21/15 23:39
9/21/1185 23:37
9/21/15 23:35
9/21115 23:35
9/21/15 23:34
9121115 23:33
972115 23:32
972115 23:31
9721115 23:30
9/2111523:28
972115 23:27
9721115 23:25

Stack T

228.2
236.5
243.5
256.3
2933
302.3
306.7
3054
305.4
307.3
306.5
3076
307.7
307.5
3081
309.7
312.4

308.9

Date
Run No.
co2

02

Pitot No.

%Moisture

Load

Sqrt. AP

0.589
0.586
0.593
0.574
0.619
0.690
0.719
0.738
0.738
0.742
0.759
0.755
0.766
0.807
0.851
0.875
0.892

0.723

9/21/2015

1
14.2
51
IN4C
12.8
Low

Yaw Angle

-1.1
-0.8
-1.3
-1.0
-1.3
-1.2
-1.3
-0.8
-0.8
-2.4
-2.1
-2.6
-2.8
-2.6
-2.5
-4.2
-4.5

-2.0

Point Vel

36.79
36.82
37.44
36.58
40.45
45.36
47.40
48.61
48.61
48.90
50.01
49.76
50.48
53.18
56.11
57.65
58.85

47.24

Md 30.48

<INPUTS



Client
Project No.
Baro Press
Pitot Coef.
Static Press
Molecular Wt.
Area of Flue

Stack Diameter
Point No.
Port D

(DQ‘)E\]O)U'I-BWMA

10
11
12
D-Rem
A3
A2
Al

Average

Ameren
15-409
29.23
0.808
-1.27
28.88
3301

20.5
Dist from
Wall (in.)

1.00

2.00

3.00

400

5.00

6.00

7.00

7.87

8.00

9.00

10.00

11.00

12.00

14.22

25.83

47.72

78.45

Method 2H Worksheet

Time

92115 23:45
9/21/15 23:44
9/21/15 23:43
9/21/15 23:42
9/21/15 23:40
9/21/15 23:39
9/2115 23:37
9/21/15 23:35
921115 23:35
9121115 23:24
9/21/15 23:33
9/21/15 23:32
/21115 23:31
9/21/15 23:30
9/21M15 23:28
9121115 23:27
9/21/15 23:25

Stack T

211.2
216.7
219.6
224.3
275.4
2016
203.9
3046
304 .6
303.2
308.0
307.4
310.7
309.1
308.7
3120
311.0

309.1

Date
Run No.
coz

02

Pitot No.

%Moisture

Load

Sqrt. AP

0.807
0.835
0.818
0616
0.851
0.694
0.717
0.756
0.756
0.780
0.782
0.780
0.817
0.812
0.864
0.919
0.899

0.747

9/21/2015

1
14.2
5.1
IN4AD
12.8
Low

Yaw Angle

-4.6
-48
-4.7
-4.6
-4.4
-4.4
-4.1
-4.0
4.0
-4.2
-4.1
3.7
-4.9
-3.8
6.1
-5.4
-1.7

4.7

Paint Vel

37.33
39.21
38.23
38.25
41.91
45.17
48.76
40.66
490.66
51.17
51.47
-81.35
53.81
53.50
56.72
60.53
58.91

48.45

Md  30.48

<INPUTS



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. INAA Operator GCl
Port A Stack r in. 123.0
Distance from Measured Decay intermediate Calfculations Areaof  Volumetric
Wall Velocity Velocity Segment Flow in
Segment
(in.) {ft/sec) (ft/sec) {in"2) (in"2) (in"2) {ft-in?2/sec)
1 43.21 21.61 11883.60 11891.17 192.43 4157.52
2 43.88 43.55 11691.17 11500.30 190.86 8311.10
3 41.69 42,79 11500.30 11311.01 189.29 8098.84
4 41,14 41.42 11311.01 11123.29 187.72 7774.46
5 43.98 42.56 11123.29 10937.14 186.15 7922.55
6 46.88 45,43 1003714 10752.56 184.58 8385.43
7 48.71 47.80 10752.56 10569.55 183.01 8746.89
8 50.00 49.36 10569.55 10388.12 181.44 8954 .85
9 51.69 50.85 10388.12 10208.25 179.87 9145.33
10 50.00 50.85 10208.25 10029.85 178.30 9085.46
11 51.67 50.84 10029.95 9853.23 176.73 8983.83
12 52.82 52.25 9853.23 9678.07 175.15 9150.94
Total volumetric flow for all sections located between stack wall and d last. 98697.21
Velocity measured at d rem 52.36
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 40074.9847
Wall effects-adjusted flow in equal area sector. (Qit) 138772.19

Replacement point for Port A. 46.71



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4B Testers GCI
Port B Stackrin. 123.0
Distance from Measured Decay Intermediate Calculations Area of Volumetric
Wall Velocity Velocity Segment Fiow in
_ Segment
(in.) (f/sec) (ft/sec) (in*2) {(in*2) (in*2) (ft-in*2/sec)
1 45.16 22.58 11883.60 11691.17 192.43 4345.14
2 44 69 44 93 11691.17 11500.30 190.86 8574.49
3 43.30 44.00 11500.30 11311.01 189.29 8327.88
4 44 13 43.72 11311.01 11123.29 187.72 8206.22
5 4507 46.60 11123.29 10937.14 186.15 8674.59
6 4550 47.29 10937.14 10752.56 184.58 8727.83
7 53.37 49.44 10752.56 10569.55 183.01 9047.02
8 54.68 54.03 10569.55 10388.12 181.44 9802.17
9 55.01 54.85 10388.12 10208.25 179.87 9864.80
10 54.48 54.75 10208.25 10029.95 178.30 9760.82
11 53.95 54,22 10029.95 9853.23 176.73 9581.16
12 53.89 53.92 9853.23 9678.07 175.15 9444 .33
Total volumetric flow for all sections located between stack wall and d last. 104356.45
Velocity measured at d rem 56.02
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 42876.2537
Wall effects-adjusted flow in equal area sector. (Qt) 147232.70

Replacement point for Port B. 49.56



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4C Testers GCl
Port c Stack rin. 123.0
Distance from Measured Decay Intermediate Calculations Area of Volumetric
Wall Velocity Velocity Segment Flow in
Segment
{in.) (ft/sec) (ft/sec) (in"2) (in*2) (in*2) (ft-in*2/sec)
1 36.79 18.40 11883.60 11691.17 192.43 3539.81
2 36.82 36.81 11691.17 11500.30 180.86 7024 .69
3 37.44 37.13 11500.30 11311.01 189.29 7028.40
4 36.58 37.01 11311.01 11123.29 187.72 6947.55
5 40.45 38.52 11123.29 10937.14 186.15 7169.57
6 45.36 42.91 10937.14 10752.56 184.58 7919.37
7 47.40 46.38 10752.56 10569.55 183.01 8487.93
8 4B.61 48.01 10569.55 10388.12 181.44 8709.91
9 48.90 48.76 10388.12 10208.25 178.87 8769.41
10 50.01 49 .46 10208.25 10029.95 178.30 8817.63
11 49.76 49.89 10029.95 9853.23 176.73 8815.94
12 50.48 50.12 9853.23 9678.07 175.15 8778.74
Total volumetric flow for all sections located between stack wall and d last. 92008.95
Velocity measured at d rem 53.18
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. (Qrem) 40702.5915
Wall effects-adjusted flow in equal area sector. {(Qt) 132711.54

Replacement point for Port C. 44 67



Method 2H Worksheet 2H-1

Client Ameren Date 9/21/2015
Project No. 15-409 Unit 3
Probe Type S type Test Location Stack
Pitot No. IN4D Testers GClI
Port D Stackrin. 123.0
Distance from Measured Decay Intermediate Calculations Areaof  Volumetric
Wall Velocity Velocity Segment Flow in
Segment
(in.) (ft/sec) (fi/sec) (in*2) (in*2) (in"2) (ft-in*2/sec)
1 37.33 18.67 11883.80 11691.17 192.43 3501.77
2 39.21 38.27 11691.17 11500.30 190.86 7304.30
3 38.23 38.72 11500.30 11311.01 189.29 7329.37
4 38.25 38.24 11311.01 11123.29 187.72 7178.44
5 41.91 40.08 11123.29 10937.14 186.15 7460.89
3] 45.17 43.54 10937.14 10752.56 184.58 8036.58
7 46.76 45.97 10752.56 10569.55 183.01 8411.98
8 49.66 48.21 10569.55 10388.12 181.44 8747.11
9 51.17 50.42 10388.12 10208.25 179.87 9067.99
10 51.47 51.32 10208.25 10029.95 178.30 9150.15
11 51.35 51.41 10029.95 9853.23 176.73 9085.44
12 53.81 52.58 9853.23 9678.07 175.15 9209.62
Total volumetric flow for all sections located between stack wall and d last. 94573.66
Velocity measured at d rem 53.50
Total area in remainder of Method 1 equal area segment. 765.37404
Total flow in remainder of Method 1 equal area segment. {Qrem) 40947 5111
Wall effects-adjusted flow in equal area sector. (Qt) 135521.17

Replacement point for Port D. 45.62



Drem =

Point Dist.
From Wall
1.00
2.00
3.00
4.00
5.00
6.00
7.00
7.87
8.00
9.00
10.00
11.00
12.00
14.22
25.83
47.72
79.46

14.2168

Port A

43.21
43.88
41.69
41.14
43.98
46.88
48.71
50.00
50.00
51.69
50.00
51.67
52.82
52.36
55.43
§7.70
58.14

Port B

45.16
44.69
43.30
4413
49.07
45.50
53.37
54.68
54.68
55.01
54.48
53.95
53.89
56.02
57.41
58.88
58.17

Method 2H Calculations

Port C

36.79
36.82
37.44
36.58
40.45
45.36
47.40
48.61
48.61
48.90
50.01
49.76
50.48
53.18
56.11
57.65
58.85

PortD Uncorrected Vavg 56.09
Provisional Adj.

37.33 V'avg 55.07
39.21

38.23 Wall Adj Factor 0.9818
38.25 Must be >97%

41.91

4517

46.76

49.66

49.66

51.17 Average Temp 308
51.47 Average Angle -3.20
51.35

53.81

53.50 Unadj KSCFH 44599
56.72 Adj KSCFH 43787.4
60.53 SCFH 43787000
58.91



Method 2G Worksheet

Client
Project No.
Baro Press

Static Press
Molecular Wt.
Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
c2
C3
C4

D1

D2
D3
D4

Average

Ameren
15-409
29.23
-1.27
28.87
330.1

Time

9/21/15 23:46
9/21/1523:48
9/21/15 23:49
9/21/15 23:50

9/21/15 2346
9/21/15 23:48
9/21/15 23:49
9/21/1523:50

9/21/15 23:46
9/21/15 23:48
9/21/15 23:49
9/21/15 23:50

9121115 23:46
9/21/1523:48
9/21/1523:49
9/21/15 23.50

Stack T

2956
301.5
209.4
301.3

278.7
2985
301.6
301.7

255.8
297.8
299.8
2008

286.7

297.4
300.3
300.2

294.7

Date

Run No.
CO2

02
%Moisture
lLoad

Sgrt. AP

0.880
0.868
0.840
0.750

0.9186
0.882
0.853
0.839

0.803
0.878
0.843
0.710

0.903
0.900
0.859
0.739

0.848

9/21/2015
2
141
53
12.8
Low

Yaw Angle

0.4
0.2
-0.2
-0.5

-7.7
-7.3
-7.3
-7.8

-1.5

-1.8

0.5
-10.0

-5.9

6.3
-5.3
5.7

-4.2

KSCFH
ADJKSCFH
SCFH

Point Vel

58.34
57.12
55.20
49.35

58.76
57.38
55.61
54.64

57.52
57.54
55.34
4590

58.46

58.64
56.17
48.29

55.27

44746
43931.6
43932000

Md  30.47

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Method 2G Worksheet

Client
Project No.
Baro Press

Static Press
Molecular Wt.
Area of Flue

Point No.

A1
A2
A3
Ad

B1
B2
B3
B4

C1
c2
C3
C4

D1
D2
03
D4

Average

Ameren
15-409
29.23
-1.27
28.89
330.1

Time

9/21/156 23:51
9/21/15 23:53
9/21/15 23:54
9/21/15 23.55

9/21/15 2351
9/21/15 23:53
9/21/15 23:54
9/21/15 23:55

9/21/15 23:51
9/21/15 23.53
9/21/15 23:54
9/21/15 23:55

9/21/15 23.51
9/21/15 23:53
9/21/15 23:54
9/21/15 23:55

Stack T

299.6
301.2
302.5
299.1

301.9
301.¢
299.8
302.3

303.3
268.2
300.3
208.7

298.1
302.4
302.0
301.0

300.8

Date

Run No.
co2

02
%Moisture
Load

Sqrt. AP

0.869
0.873
0.869
0.752

0.881
0.899
0.878
0.825

0.864
0.861
0.842
0.704

0.899
0.903
0.886
0.766

0.848

9/21/2015
3
14.3
5.0
12.8
Low

Yaw Angle

0.0
-0.3
-0.1
0.0

-71
-7.2
7.3
-7.6

-9.6
-10.4
-10.1

-9.3

-6.6
-6.5
-5.9
5.8

-5.9

KSCFH
ADJKSCFH
SCFH

Point Vel

57.09
57.42
57.20
49.39

57.45
58.61
57.15
53.75

56.04
55.52
54.42
45.56

58.54
58.98
57.92
50.06

5§5.32

44431
43622.4
43622000

Md  30.49

<INPUTS

Pitot Coef. A Pitot No.
0.809 {N4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 iN4D



Client
Project No.
Baro Press
Static Press

Molecular Wt.

Area of Flue

Point No.

Al
A2
A3
Ad

B1
82
B3
B4

C1
cz
Cc3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
-1.27
28.88
3301

Time

9/21/15 23:56
9/2115 23:58
9/21/15 23:59
9/22/15 0:00

9/21/15 23:56
9/21115 23:58
9/21/115 23:59
9122115 0:00

9/21/15 23.56
9/21/15 23:58
972115 23:59
9/22/15 0:00

9/21/15 23:56
9/21/15 23:58
9/21/15 23:59
9/22/15 0:00

Stack T

299.5
298.4
289.6
299.3

301.3
2097
208.7
2899

301.4
301.2
2979
289.5

297.8
296.7
298.2
301.7

299.4

Date

Run No.
co2

02
%Moisture
l.oad

Sqrt.AP

0.856
0.860
0.854
0.751

0.881
0.866
0.852
0.831

0.860
0.8386
0.801
0.718

0.872
0.883
0.893
0.756

0.826

9/21-22/12015

4
14.2
5.1
12.8
Low

Yaw Angle

0.6
-0.5
0.4
-0.7

-8.0
7.7
-9.3
-10.6

-9.9
-9.6
-89
5.7

-5.9
-5.6
5.7
5.7

5.8

KSCFH
ADJKSCFH
SCFH

Point Vel

56.24
56.46
56.12
49.34

57.32
56.33
6518
53.62

55.67
54.16
51.88
46.89

56.86
58.22
58.26
49.44

54.50

43850
43051.9
43052000

Md 30.48

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 INAB

Pitot Coef. C Pitot No.
0.808 INAC

Pitot Coef. D Pitot No.
0.808 IN4AD



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
c2
Cc3
C4

D1
Dz
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
-1.27
28.90
330.1

Time

9/22/15 0.01
9/22/15 0:02
9/22115 0:03
9/22/15 0.05

9/22/15 0:01
9/22/15 0:02
9/22/15 (0:03
9/22/15 0:05

9/22115 0:01
9/22115 0:02
9/22/15 0:03
9/22/15 0:05

9/22/15 0:01
922115 0:02
9/22/15 0:03
9/22/15 0:05

Stack T

298.8
297.6
29882
2941

300.9
209.6
298.4
286.9

300.0
297.8
297 1
2048

295.9
297 .4
2946
296.1

297.4

Date

Run No.
co2

02
%Moisture
Load

Sqrt.AP

0.872
0.887
0.848
0.741

0.901
0.886
0.860
0.814

0.892
0.856
0.828
0.705

0.800
0.200
0.869
0.751

0.843

9/22/2015
5
14.4
4.9
12.8
Low
Yaw Angle Point Vel
-0.3 57.25
-0.2 56.88
-0.3 55.65
0.0 48.50
-10.4 58.19
97 57.30
98 55.59
-10.0 52.50
-6.3 58.18
-7.0 55.67
-6.3 53.97
-6.2 45.83
6.6 58.51
-5.2 58.72
4.4 56.66
-36 49.06
-5.4 54.90
KSCFH 44292
ADJKSCFH 43485.9

SCFH 43486000

Md  30.50

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A,

Pitot Coef. B Pitot No.
0.808 IN4AB

Pitot Coef. C Pitot No.
(0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

A1
AZ
A3
A4

B1
B2
B3
B4

C1
c2
c3
c4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
-1.27
29.02
330.1

Time

9/22/15 0:06
92215 0:07
9/22/15 0.08
9/22115 010

9/22/15 0:08
92215 0:.07
9/2215 0:08
9/22M15 0:10

9/22/15 0:06
9/22/15 0:07
9/22/15 0:08
9/22/15 0:10

9722115 0:06
9/22/15 0:07
9/22/15 0:08
9/22115 0:10

Stack T

295.6
2842
206.3
201.0

295.9
206.5
296.6
296.6

296.4
2942
296.6
2037

298.0
296.4
297.3
204.2

295.6

Date

Run No.
co2

02
%Moisture
Load

Sgrt.AP

0.860
0.878
0.860
0.783

0.896
0.908
0.904
0.851

0.877
0.873
0.860
0.726

0.900
0.803
0.882
0.774

0.858

9/22/2015

6
14.0
5.4
1.5
Low

Yaw Angle

0.2
0.5
0.1

0.5

-13.8
-13.5
-13.6
-12.6

-5.7
-5.9
-3.1
-4.2

-5.1
-4.7
-5.3
-5.5

-5.8

KSCFH
ADJKSCFH
SCFH

Point Vel

56.23
57.35
56.25
51.03

56.83
57.69
57.41
5427

57.01
56.65
56.11
47.22

58.63
58.80
57.41
50.26

55.57

44938
44120.1
44120000

Md 30.46

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4AD



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

A1
A2
A3
A4

B1
B2
B3
B4

o
c2
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
-1.27
29.03
330.1

Time

8/22/15 0:11
8/22/16 0:13
9/221150:14
9/22/15 0:15

8/22115 011
8/22115 0:13
822115 0:14
/22115 0:15

9/22/18 0:11
9/22/15 0:13
9/22/15 0:14
92215 0:15

8/22/15 0:11
822115 0:13
9/22115 0:14
9/22/15 0:15

Stack T

295.9
204.1
208.1
291.6

296.7
300.7
295.5
206.2

296.3
206.6
293.2
2042

2955
296.0
2941
208.1

295.8

Date

Run No.
co2

02
%Moisture
l.oad

Sqrt.AP

0.886
0.876
0.849
0.753

0.921
0.902
0.862
0.836

0.895
0.858
0.821
0.692

0.821
0.901
0.860
0.744

0.849

9/22/2015

7
14.1
5.3
11.5
Low

Yaw Angle

1.1

0.4
-0.4
0.6

-4.2
-4.2
-4.0
6.7

-4.1
-4.1
-3.8
-3.7

-5.8
-3.8
-2.7
-4.1

-3.1

KSCFH
ADJKSCFH
SCFH

Point Vel

58.57
57.20
55.59
48.09

60.01
58.83
56.14
54.23

58.31
55.91
53.40
45.04

59.82
58.70
56.03
48.53

55.34

44740
43925.7
43926000

mMd  30.47

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

A1l
A2
A3
Ad

B1
B2
B3
B4

C1
cz
C3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
1.27
29.02
330.1

Time

922115 16
922015 17
9/22115 19
9/22/15 0:20

92215 016
92215 17
922115 019
9/22/115 0:20

9/22/18 16
9/22/15 017
922115 19
9/22115 0:20

922/15 0:16
9/22/16 ®:17
9/22/15 19
9/22/15 0:20

Stack T

206.4
297.4
289.7
2926

297 .1
292.9
2957
20835

293.5
2931
2955
2022

292.8
2943
2941
2046

294.1

Date

Run No.
C02

02
%NMoisture
Load

Sqrt.AP

0.874
0.866
0.848
0.746

0.891
0.891
0.856
0.814

0.875
0.874
0.828
0.687

0.880
0.891
0.858
0.758

0.840

9/22/2015

8
14.0
5.4
11.5
Low

Yaw Angle

08
-0.3
04
-0.4

-4.7
-3.4
-7.9
-6.9

-3.8
-3.7
-3.4
-35

49
5.8
56
47

-3.6

KSCFH
ADJKSCFH
SCFH

Point Vel

5717
56.69
55.22
48.67

58.04
57.97
55.37
52.69

56.94
56.86
63.67
44.68

57.15
57.83
65.70
40.36

54.64

44274
43468.2
43468000

Md  30.46

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4AC

Pitot Coef. D Pitot No.
0.808 IN4AD



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

A1
A2
A3
Ad

B1
B2
B3
B4

c1
cz2
Cc3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29.23
-1.27
29.02
330.1

Time

92215 021
8/22/15 0:23
9/22/15 0:24
922115 0:25

822115 0:21
9/22/15 0:23
8/22/16 0:24
9/22/16 0:25

9/22115 0:21
92215 0:23
9/22/15 0:24
0/22/15 0:25

9/22/15 0:21
9/22/15 0:23
9/22/15 0:24
9/22/15 0:25

Stack T

295.2
295.3
293.8
293.5

20786
294.9
293.4
203.9

2012
291.5
297.5
201.3

293.7
2057
2948
202.6

294.1

Date

Run No.
co2

02
%Moisture
Load

Sqrt. AP

0.854
0.858
0.841
0.736

0.872
0.885
0.841
0.834

0.871
0.875
0.834
0.730

0.876
0.868
0.880
0.758

0.838

912212015

9
14.0
54
11.5
Low

Yaw Angle

1.8
-0.2
0.3
0.0

-6.8
-7.0
6.9
-8.4

-3.6
-3.6
-3.9
-5.3

6.4
-4.4
-3.4
-4.3

-3.8

KSCFH
ADJKSCFH
SCFH

Point Vel

55.79
56.08
54.92
48.05

56.61
57.33
54.44
54.06

56.60
56.87
54.40
47.33

68.77
56.52
57.33
49.26

54,52

44175
43371.0
43371000

Md  30.46

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 INAC

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

Al
A2
A3
A4

B1
B2
B3
B4

C1
cz2
Cc3
C4

D1
D2
D3
D4

Average

Method 2G Worksheet

Ameren
15-409
29,23
-1.27
29.06
330.1

Time

9/22/15 0:26
9/22/15 0:27
9221156 0:28
9/22M15 0:30

9/22/15 0:26
9/22/15 0:27
9/22/15 0:28
9/22/15 0:30

9/22/15 0:26
922115 0:27
9/22/15 0:28
9/22/15 0:30

922115 0:26
922115 0:27
922115 0:28
9/22/15 0:30

Stack T

221.4
202.0
201.5
200.4

292.0
295.0
2950
291.2

2831
282.6
2951
292.6

287.5
2056
2931
293.7

292.6

Date

Run No.
Co2

02
%MNloisture
Load

Sqrt.AP

0.862
0.875
0.866
0.764

0.886
0.888
0.865
0.843

0.893
0.876
0.859
0.723

0.878
0.904
0.877
0.771

0.852

9/22/2015

10
14.4
4.9
11.5
Low

Yaw Angle

1.1
01
-0.1
-0.2

-6.9
-7.0
-4.3
-4.4

4.1
3.7
-4.0
3.2

-5.7
-5.3
4.1
5.7

-3.6

KSCFH
ADJKSCFH
SCFH

Point Vel

56.15
57.03
56.43
49.74

57.26
57.49
56.26
5469

58.03
56.93
55.90
47.01

56.70
58.74
56.99
50.00

55.33

44921
44103 .4
44103000

Md  30.50

<INPUTS

Pitot Coef. A Pitot No.
0.800 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 iN4aD



Client
Project No.
Baro Press

Static Press
Molecular Wt.
Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
G2
c3
Cc4

D1
D2
D3
D4

Average

Niethod 2G Worksheet

Ameren
15-409
29.23
-1.27
29.03
330.1

Time

9/22M15 0:31
9/22/15 :32
922115 0:33
922115 (:35

8/22/15 0:31
9/22/15 0:32
9/22/15 0:33
9/22/115 0:35

9/22/15 0:31
9/22/15 0:32
9/22/15 0:33
922115 0:35

9/22/15 0:31
9f22/15 0:32
9/22/15 0:33
9/22/15 0:35

Stack T

2926
292.3
293.2
291.7

2945
2036
2931
2032

292.4
204.7
291.9
280.0

202.2
290.8
293.7
2025

292.7

Date

Run No.
co2

02
%Moisture
Load

Sqrt AP

0.885
0.863
0.829
0.736

0.909
0.883
0.858
0.813

0.863
0.866
0.853
0.702

0.886
0.871
0.835
0.739

0.839

9/22/2015
1"
14.1
5.3
115
Low

Yaw Angle

0.9
0.2
0.3
0.1

-5.7
5.7
5.3
6.3

-4.1
-4.2
-3.9
-2.4

-7.5
-5.0
5.7
-5.6

-3.7

KSCFH
ADJKSCFH
SCFH

Paint Vel

57.73
56.29
54.10
47.99

59.01
57.29
55.68
52.77

58.03
56.35
55.43
4562

57.22
56.47
54.18
47.92

54.50

44245
43439.7
43440000

Md  30.47

<INPUTS

Pitot Coef. A Pitot No.
0.809 INAA

Pitot Coef. B Pitot No.
0.808 IN4AB

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



Client
Project No.
Baro Press
Static Press
Molecular Wt.
Area of Flue

Point No.

Al
A2
A3
Ad

B1
B2
B3
B4

C1
c2
C3
Cc4

D1
b2
D3
b4

Average

Method 2G Worksheet

Ameren
15-409
29.23
~1.27
29.02
330.1

Time

9/22/15 0:36
9722115 0.37
9/22/16 0:38
9/22115 0:40

972215 0:36
9/22/15 0:37
9/22115 0:38
9/22/15 0:40

9/22/15 0:36
8/22/15 0:37
§/22/15 0:38
9/22/15 :40

9/22/15 (0:36
8/22M15 0:37
9/22/15 0:38
8/22/15 0:40

Stack T

202.8
292.5
292.6
291.0

264.8
201.8
2941
2858

291.2
2822
290.9
2911

2080.0
292.1
2014
295.5

292.5

Date

Run No.
co2

02
%Moisture
Load

Sgrt. AP

0.867
0.876
0.851
0.737

0.890
0.893
0.893
0.826

0.885
0.883
0.850
0.708

0.869
0.895
0.856
0.747

0.846

9/22/2015

12
14.0
54
11.5
Low

Yaw Angle

-0.2
-0.2
-0.8
-0.9

-4.8
-5.4
0.2
0.6

33
1.4
03
1.4

-5.4
-7.8
-5.4
-5.0

-2.7

KSCFH
ADJKSCFH
SCFH

Point Vel

58.58
57.15
55.52
48.03

57.88
57.91
58.25
53.94

57.53
57.51
55.92
46.08

56.28
57.77
56.39
48.59

55.02

44677
43863.9
43864000

Md 30.46

<INPUTS

Pitot Coef. A Pitot No.
0.809 IN4A

Pitot Coef. B Pitot No.
0.808 IN4B

Pitot Coef. C Pitot No.
0.808 IN4C

Pitot Coef. D Pitot No.
0.808 IN4D



SAMPLING AND ANALYTICAL PROCEDURES



Test Methods used at Ameren, Labadie Station — Unit 3

Methods 1, 2G, 2H and 4

GCI performed 11 Method 2G test runs and 1 Method 2H test run on the High
(Normal}, and Low loads to determine the KSCFH of flue gas exiting the stack for
a Relative Accuracy Test Audit of the in stack flow monitor. A 16 point traverse
was tested for each Method 2G test run. The Method 2H Wall Adjustment
Factors of 0.9838 on the High (Normal), and 0.9818 on the Low loads were used
to correct each test for wall effects.

One Method 4 moisture test was performed for each hour of Method 2G, 2H
testing.

GCl used a Precision Flow® train consisting of four probes mounted to the test
ports, digital inclinometers, electronic pressure transducers and thermocouples.
All data is collected on a PC and 100 readings are taken at each point and
averaged for the recorded value. The data logged averages are shown in
Section 6 of the test report.

Method 3A

CO:2 concentrations were determined with 10 Method 3A test runs on the Normal
load. The sampling was performed at 3-points. GCI used a monitor range of 0-
22.15% for CQOa.

Method 6C

SO2 emissions were determined with 10 Method 6C test runs on the Normal load.
The sampling was performed at 3-points. GCl used a monitor span of 418.4 ppm
for SOa..

Method 7E

NOx emissions were determined with 10 Method 7E test runs on the Normal load.

The sampling was performed at 3-points. GCl used a monitor span of 201.3 ppm
for NOx.



*4

*3

*2
"

"

*2

*3
*4

DRAWING NOT TO SCALE

POINTS DISTANCE FROM INSIDE WALL

1) 79.462 "
2) 47.727 "
3) 25.831"
4) 7.872"

STACKAREA = 33010 sq ft
STACK DIAMETER =  20.50°

Ameren
Labadie Station
Unit 3

I
‘3race Conasulting, tnc.

Erniggiors Tealing Sorvicos




APPENDIX



Sample Calculations



Ameren
Labadie
Unit 3
09-21-15
Run 1

NOx CALCULATION
(CO: Based)

Ib/dscf =1.194 x 107 x PPM
6.38E-08 =1.194 x 107 x 53.40
100
Ib/mmBtu = Ib/dscf x f-factor x
%C0?2
100

0.092 = 6.38E-06 x 1840 x ——
12.8



CO: and O, CALCULATION
(Calculated from CEMS CQy)

CO; dry = Plant CO./ ({(100-% Moisture)/100)

O2dry = (21) x (1 - (CO/18.8))



Calculate the arithmetic mean of the differences, d, of a data set as follows:
= | n
d=— di
3

Where:
n = Number of data points

Z di = Algebraic sum of the individual differences d;

i=f

di = The difference between a reference method value and the
corresponding continuous emissions monitoring system value
(RMi-CEM:) at a given point in time i.

When calculating the arithmetic mean of the difference of a flow monitor data set,
be sure to correct the monitor measurements for moisture if applicable.



Calculate the standard deviation, Sq, of a data set as follows:

Sd=




Calculate the confidence coefficient (one-tailed), CC, of a data set as follows:

CC=10.025 5%

Jn

Where:
10.025 = t value (see Table 7-1).

TABLE 7-1 T-VALUES

n-1 to.025 n-1 10.025 n-1 f0.025

1 12.076 12 2.179 23 2.069
2 4.303 13 2.160 24 2.064
3 3.182 14 2.145 25 2.060
4 2.775 15 2.131 26 2.056
5 2.571 16 2.120 27 2.052
6 2.447 17 2.110 28 2.048
7 2.365 18 2.101 29 2.045
8 2.306 19 2.093 30 2.042
9 2.262 20 2.086 40 2.021
10 2.228 21 2.080 60 2.000
11 2.201 22 2.074 >60 1.960




The following equation is used to calculate the relative accuracy of a data set:

|E| +|ec]
" RM

RA x100

Where:

RM Arithmetic mean of the reference method values.

2l
]

The absolute value of the mean difference between the

reference method values and the corresponding continuous
emissions monitoring system values.

lec| The absolute value of the confidence coefficient.

BIAS ADJUSTMENT CALCULATION

BAF =1+£L
CEM



SAMPLING SYSTEM BIAS CORRECTION

EMISSION CALCULATION
(CFR 40, Part 60, Appendix A)

= Cma
Eq 6C-1 Cgas =(C - Cc) Cn—Co
Where:
Cgas = Effluent gas concentration, dry basis, ppm.

C = Average gas concentration indicated by gas analyzer, dry basis, ppm.

Co Average of initial and final system calibration bias check responses for
the zero gas, ppm.

Cm = Average of initial and final system calibration bias check responses for
the upscale calibration gas, ppm.

Cma = Actual concentration of the upscale calibration gas, ppm.



Qsd

VAP
scf
sCm
Tm

Ts
Tate
Vi

Vlc
Vm
Vin(std)

Vo
Viy(sta)

Ve

Vwsg
Vs
Wsg
Y

#*

Ve

L VI | | | | | {1 {1 | 1 VI | 1 O (Y 1 I | A

VELOCITY NOMENCLATURE

cross-sectional area of stack, (ft2)

actual cubic feet

actual cubic feet per minute

water vapor in the gas stream, propertion by volume

pitot tube coefficient, dimensionless

dry standard cubic feet

dry standard cubic meters

feet per second

gram-mole

orifice pressure drop in inches water, average

hour

percent of isokinetic sampling

inches mercury

pounds

pound-moele

percent moisture by volume

million Biu

molecular weight of stack gas, wet basis, (Ib/lb-mole)

total number of traverse points

barometric pressure at the sampling site, (in Hg)

static pressure in flue in inches water, average

absolute stack gas pressure, (in. Hg)

standard absolute pressure, (29.92 in. Hg) (14.7 psia)

total pressure in inches of water

average velocity pressure in inches of water

dry volumetric stack gas flow rate corrected to standard conditions,
(dscffhr)

universal gas constant, (1545 fi [b/mole, °R)

square roct of velocity head in inches water, average

standard cubic feet

standard cubic meters

absolute average DGM temperature, (°R)

absolute average stack gas temperature, (°R)

standard absolute temperature, (628 °R)

volume of condensate through the impingers, mi

total volume of liquid collected in impingers and silica gel, ml
volume of gas sample as measured by dry gas meter, (dcf)
volume of gas sample measured by the dry gas meter, corrected to
standard conditions, {(dscf)

volume of flue gas at actual conditions in cubic feet per minute
volume of water vapor in the gas sample, corrected to standard
conditions, {scf)

volume of water condensed in impingers corrected to standard
conditions

volume of water collected in silica gel corrected to standard conditions
average stack gas velocity. {ft/sec)

weight gain of impinger silica gel in grams

dry gas meter calibration factor

total sampling time, min

mass of flue gas ([b/hr}



Test Data Sheets
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Client
Location
Unit

Time
14:25:00
14:26:00
14.27:00
14:28:00
14:29:00
14:30:00
14:31:00
14:32:00
14:33:00
14:34:00
14:35:00
14:36:00
14:37.00
14:38:00
14:39:00
14:40:00
14:41:00
14:42:00
14:43:00
14:44:00
14:45:00

Average

Ameren
Labadie

3

co2
12.99
12.89
12.83
12.79
12.75
12.70
12.97
12.94
12.91
12.89
12.86
12.83
12.80
13.08
13.07
13.07
13.07
13.06
13.06
13.05
13.06

12.94

Project #

Date

Operator

Run 1

NOx
55.22
52.85
55.42
56.93
53.49
57.42
56.08
50.49
48.47
53.87
54.45
55.08
55.04
54.92
51.03
49.60
52.82
57.00
54.24
55.59
57.14

54.15

15-409
912172015
N.V.

802
183.50
183.93
194.49
194.69
194.68
194.59
193.64
194.99
194.80
194.46
193.77
194 .91
193.30
192.36
19438
19342
195.18
193.74
194.92
193.34
194.38

194.17
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Client
Location
Unit

Time
15:00:00
15:01:00
15:02:00
15:03:00
15:04:00
15:05.00
15:08:00
15:07:00
15:08:00
15:09:00
15:10:00
15:11.00
15:12:00
15:13:00
15:14:00
15:15:00
15:16:00
15:17:00
15:18:00
15:19:00
15:20:00

Average

Ameren
Labadie
3

co2
13.04
13.04
13.04
13.03
13.03
13.01
13.01
13.00
13.00
12.97
12.94
12.93
12.92
12.90
12.89
12.89
12.89
12.88
12.89
12.88
12.88

12.96

Project #

Date

Operator

Run 2
NOx
58.73
55.90
556.43
52.74
51.32
52.95
56.96
54.43
53.94
59.13
51.85
52.96
5375
55.34
54 .44
51.40
49.79
5422
53.26
53.62
56.25

54.26

15-409
9/21/2015
N.V.

$02
.195.22
195.31
196.15
195.71
197.36
196.48
197.13
197.20
196.75
196.55
196.65
195.07
196.25
195.54
196.15
196.17
196.20
195.05
197.45
196.56
195.66

196.22
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Client
Location
Unit

Time
15:35:00
15:36:00
156:37:00
15:38:00
15:39:00
15:40:00
15:41:00
15:42:00
15:43:00
15:44:00
15:45:00
15:46:00
15:47.00
15:48:00
15:49.00
15:50:00
15:51:00
15:52:00
15:53:00
15:54:00
15:65:00

Average

Ameren
Labadie
3

co2
121
12.90
12.89
12.90
12.91
12.81
12.80
12.90
12.90
12.90
12.89
12.88
12.87
12.84
12.81
12.81
12.78
12.76
12.73
12.71
12.70

12.85

Project #

Date

Operator

Run 3

NOx
51.31
52 .46
55.81
57.12
55.85
54.44
57.58
54.12
53.92
54 .97
54.78
53.68
54.70
53.64
55.60
52.28
52.99
52.69
55.93
52.18
54.54

54.31

15-409
9/21/2015
N.V.

S02
196.54
198.42
197.82
196.45
196.54
196.70
195.66
195.79
194.56
185.71
196.35
194.34
195.66
195.51
195.87
196.65
195.74
196.80
196.63
196.29
196.59

196.22
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Client
Location
Unit

Time
16:10:00
16:11:00
16:12:00
16:13:00
16:14:00
16:15:00
16:16:00
16:17:00
16:18:00
16:19:00
16:20:00
16:21:00
16:22:00
16:23:.00
16:24:00
16:25:00
16:26:00
16:27:00
16:28:00
16:29:00
16:30:00

Average

Ameren
Labadie

3

co2
13.19
13.14
13.10
13.05
12.99
12.94
12.90
13.04
12.98
12.92
12.88
12.83
12.89
12.83
12.88
12.93
12.99
12.95
13.01
12.97
12.93

12.97

Project #

Date

Operator

Run 4

NOx
54.46
56.33
53.39
56.93
56.97
56.24
56.66
56.72
54.19
54.39
52.29
55.19
58.56
57.12
55.32
56.16
55.51
56.19
58.66
55.26
54.91

55.78

15-409
8/21/2015
N.V.

S02
196.43
185.70
196.40
196.38
187.08
196.33
196.27
196.39
197.89
185.74
197.80
195.73
196.84
197.96
196.47
197.48
197.45
187.39
196.65
196.22
196.69

196.73
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Client
Location
Unit

Time
16:45.00
16:46:00
16:47:00
16:48:00
16:49:00
16:50:00
16:51:00
16:52:00
16:53.00
16:54.00
16:55:00
16:56:00
16:57:00
16:58:00
16:59:00
17:00:00
17:01:00
17:02:00
17:03:00
17:04:00
17.05:00

Average

Ameren
Labadie
3

co2
13.00
13.03
13.05
13.07
13.09
12.92
12.95
12.99
13.02
13.04
13.07
13.09
12.92
12.95
12.97
12.99
13.01
13.05
13.07
13.08
13.09

13.02

Project #

Date

Operator

Runb
NOx
53.02
54.24
55.13
54.31
56.16
56.93
57.30
56.14
57.41
57.45
54 .89
56.74
56.19
54.69
54.87
57.14
5461
53.36
5475
53.79
55.12

55.43

15-409
9/21/2015
N.V.

$02
196.91
197.06
196.44
198.31
166.98
108.65
197.99
196.40
196.19
197.31
168.43
198.02
197.12
196.49
197.19
196.91
196.68
196.68
196.48
198.53
197.11

197.23
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Client
Location
Unit

Time
17:20:00
17:21:00
17:22:00
17:23:00
17:24:00
17:25:00
17:26:00
17:27:00
17:28:00
17:29:00
17:30:00
17:31:00
17:32:00
17:33:00
17:34:00
17:35.00
17:36:00
17:37.00
17:38:00
17:38:00
17:40:00

Average

Ameren
Labadie
3

cO2
12.72
12.73
12.73
12.75
12.77
12.79
12.81
12.83
12.85
12.87
12.88
12.91
12.93
12.95
12.98
13.02
13.04
13.06
13.08
13.11
13.13

12.90

Project #

Date

Operator

Run é
NOx
53.04
52.40
57.56
56.64
55.24
57.05
bh4.68
5427
53.96
5478
57.22
56.11
54,92
57.89
56.26
57.04
55.69
56.77
55.67
5493
b4.87

§5.57

15-409
9/21/2015
N.V.

§02
106.92
188.03
196.59
197.19
198.12
196.90
196.65
197.99
197.58
199.37
197.25
106.25
186.14
196.04
197.79
197.30
197.93
197.26
197.15
195.80
106.00

197.15
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Client
Location
Unit

Time
17:55:00
17:56:00
17:57:00
17:58:00
17:59:00
18:00:00
18:01:00
18:02:00
18:03:00
16:04:00
18:05:00
18:06:00
18.07.00
18:08:00
18:09:00
18:10:00
18:11.00
18:12:00
18:13:00
18:14:00
18:15:00

Average

Ameren
Labadie

3

co2
13.01
13.02
13.03
13.03
13.04
13.05
13.07
13.07
13.08
13.08
13.08
13.07
13.06
13.06
13.05
13.03
13.01
12.99
12.97
12.95
12.92

13.03

Project #

Date

Operator

Run7

NOx
57.22
57.85
58.05
58.66
56.15
54.94
54.46
55.35
5251
54.75
55.55
56.53
54.72
52.98
53.96
54.34
56.20
55.67
54.92
57.01
56.70

55.65

15-409
8/21/2015
N.V.

$02
197.10
196.95
197.01
197.05
197.27
197.18
198.34
198.86
196.81
195.41
197.61
197.25
197.27
196.26
196.95
196.67
196.63
196.27
196.33
196.75
197.36

197.02
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Client
Location
Unit

Time
18:30:00
18:31:00
18:32:00
18:33:00
18:34:00
18:35:00
18:36:00
18:37:00
18:38:00
18:39:00
18:40:00
18:41:00
18:42:00
18:43:00
18:44:00
18:45:00
18:46:00
18:47.00
18:48:00
18:49:00
18:50:00

Average

Ameren
Labadie
3

C0o2
12.98
12.93
12.88
12.84
12.81
12.77
12.73
12.68
12.84
12.80
12.93
12.82
12.78
12.84
12.90
12.84
12.96
13.06
12.89
13.03
12.98

12.88

Project #

Date

Operator

Run 8
NOx
54.94
58.25
57.79
b8.49
57.32
56.14
55.37
52.07
54.01
55.09
53.38
55.59
57.16
56.71
55.96
57.46
55.18
57,68
57.71
56.44
5569

56.12

15-409
9/21/2015
N.V.

502
198.06
198.40
198.10
198.00
198.44
196.72
197.72
109.13
197.25
104.87
196.74
186.48
196.53
196.78
197.18
198.18
197.27
186.10
198.53
197.50
196.89

197.38
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Client
Location
Unit

Time
19:05:00
19:06:00
19:07:00
19:08:00
19:09:00
19:10:00
19:11:00
19:12:00
19:13:00
19:14:00
19:15:00
19:16:00
16:17.00
19:18:00
19:19:00
19:20:00
19:21:00
19:22:00
19:23:00
19:24:00
19:25:00

Average

Ameren
Labadie
3

cO2
12.81
12.82
12.82
12.83
12.84
12.85
12.87
12.89
12.90
12.91
12.93
12.95
12.97
13.00
13.02
13.056
13.07
13.08
13.09
13.12
13.13

12.95

Project #

Date

Operator

Run 9
NOx
56.89
57.33
57.80
57.32
56.27
56.95
55.54
56.22
55.13
55.12
56.85
56.26
55.39
57.57
60.15
57.59
56.24
53.17
5212
54 69
56.51

56.24

15-409
972172015
N.V.

$02
196.69
198.31
196.90
197.10
196.79
195.66
196.21
196.61
198.25
198.39
197.81
197.21
197.22
198.39
197.52
197.43
196.86
197.20
196.90
195.47
195.39

197.06
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Client
Location
Unit

Time
19:40:00
19:41:00
19:42:00
19:43:00
19:44.00
19:45:00
19:46:00
19:47:00
19:48:00
12:49:00
18:50:00
19:51:00
19:52:00
19:53:00
19:54:00
19:55:00
19:56:00
19:57:00
19:58:00
19:59:00
20:00:00

Average

Ameren  Project #

Labadie Date

3 Operator

Run 10

co2 NOx
12.79 52.22
12.81 54.19
12.84 56.91
12.87 55.39
12.90 56.91
12.92 59.00
12.94 59.81
12.98 58.64
13.00 56.94
13.03 58.21
13.06 57.87
13.09 58.41
13.11 57.69
13.04 56.38
13.06 55.97
13.01 56.25
13.00 58.98
12.99 57.20
12.97 57.69
13.01 56.69
13.05 56.85
12.97 57.06

15-409
9/2172015
N.V.

§02
197.88
196.82
196.12
196.32
198.34
197.68
196.73
196.57
197.75
197.76
186.46
196.00
197.93
196.24
195.53
197.23
197.59
196.83
196.86
195.43
186.24

196.87



Time
13:40
13:41
13:42
13:43
13:44
13:45
13:46
Average
13:47
13:48
13:49
13:50
13:51
13:52
13:53
13:54
13:55
Average
13:56
13:57
13:58
13:59
13:59
14:00
14:01
14:02
14:03
Average
Average

Client
Location
Unit

co2
12.95
12.97
13.00
13.01
13.03
13.04
13.06
13.01
1316
1312
13.14
13.15
13.18
13.20
13.23
13.26
12,76
1313
1273
12864
12.83
12.81
12.80
12.79
12,77
12.75
12.75
12.79
12.97

Ameren
L.abadie

3

Stratification Test

% Dev.

0.26%

1.20%

-1.46%

Project #
Date
Operator

NOx
56.44
53.10
55.34
55.73
51.03
54.29
56.36
54.61
52 386
D187
52.60
53.04
52,12
51.29
50.64
49.66
50.86
51.46
53.26
5533
56.07
55.94
53.03
51.07
54.47
52.87
52 67
53.73
53.27

15-409
9/21/2015
NV,

Dev.

2.53%

-3.40%

0.87%

502
196.15
183.20
104.27
195.75
194.00
195.88
194.31
194.79
195.67
196 40
194.36
195.76
193.61
195.05
195.21
194.77
194 .62
194.77
163 57
193 57
192.72
195.95
195.05
194.42
196.43
195.45
196.82
195.26
194.94

*Shaded values not included in averages.

% Dev.

-0.08%

-0.09%

0.16%



RM 4 Moisture Field Data Sheet

Client: Ameren Date: 0921115

Plant Narme: Labadie Operator: BN

Project Number: 15409 Load: High

Sampling Lecation: Unit 3 Meter Number: N2

Barometric Pressure: 29.12 [Meter Corraction: 0.975 IMeter Qrifice:  3,26018 | Delta H@: | 2.062
Run Number: 1-2 Sample Paint| Delta H Probe Temp imp. Temp |  Metar Qut Vac Press. | Initial Dry Gas Volume: 324.582
Start Time: 18:00 5 2.062 250 65 97 4 328.272

Stop Time: 18:30 10 2.062 250 65 97 4 331.972

Initial Weight: 3498 15 2.062 250 62 g7 4 335.604

Final Weight: 3553 20 2.062 250 62 97 4 339.348

Initial Leak Check: 000@15 25 2.062 250 G2 98 4 343125 Static Pressure
Final Leak Check: Q00@5 30 2.062 250 62 98 4 346.632 -2.00
Average: 97 22.050
Run Numbar: 312 Sample Point| Detta H Probe Temp Imp. Temp [ Meter Out Vac Press. | initial Dry Gas Volume: 346.865
Start Time: 18:35 5 2.062 250 55 104 4 350.547

Stop Tima: 18:.05 10 2.062 250 b5 104 4 354,350

Initial Weight: 3553 15 2.062 250 54 104 4 357.890

Final Weight: 3805 20 2.062 250 54 104 4 361.630

Initial Leak Check: 000@ 15 25 2.062 250 55 104 4 365.340 Static Pressure
Final Leak Check: 001 @5 30 2.062 250 55 104 4 369.110 -2.00
Averaga; 104 22.245




Ameren, Labadie, Unit 3, High Load 9/21/2015

2H Atemp Asqrtdp Aangle Btemp Bsqridp Bangle Ctemp Csqridp Cangle Dtemp Dsqrtdp Dangle
9/21/1518:00 353.3 1.670 3.2 365.7 1.718 5.4 354.5 1.704 53 355.3 1.699 2.0
9/2111518:01 3557 1.649 3.1 367.5 1.699 5.1 350.7 1.698 59 359.2 1.703 5.1

9/21/1518:02 327.0 1.588 3.0 331.2 1.629 4.5 324.3 1.657 6.4 352.6 1.655 45
9/2111518:.04 3537 1.625 2.0 358.2 1.535 1.8 3568.8 1.566 6.7 356.4 1.587 3.4

9/2111518:05 3558 1.521 6.8 3554 1.505 11.6 355.9 1.528 34 3571 1.551 3.5
9/211518:07 3555 1.494 8.5 393.0 1.513 2.8 358.7 1.502 3.6 354.4 1.534 46
9/21/1518:.08 3554 1.488 -2.4 3558 1.480 24 353.0 1.502 6.3 358.6 1.517 4.1
92115 18:09 3575 1.505 56 354.1 1.483 1.0 3567.9 1.480 6.8 354.9 1.509 34
921/1518:10 3546 1.469 6.6 3651 1.470 1.0 3563.3 1.451 6.3 355.0 1.491 3.5
9/21/15 1811 354.3 1.439 52 354.2 1.454 1.0 357.2 1.432 4.8 352.6 1.477 4.1
9/21/1518:13  354.8 1.422 6.2 341.9 1.391 4.1 357.1 1.362 43 350.0 1.438 34
9/21/1518:14  354.1 1.394 6.3 331.8 1.322 4.8 362.2 1.313 6.6 338.3 1.360 4.6
921151815  340.5 1.286 6.2 335.3 1.245 4.3 342.9 1.234 4.8 326.6 1.247 43
9/21/1518:16 3384 1.267 6.3 327.7 1.240 43 340.3 1.215 4.8 3235 1.252 4.8
9/21/1518:17 3267 1.155 6.2 3194 1.161 -1.1 316.5 1.105 6.8 315.9 1.141 34

9/21/15 18:1¢ 3173 1.186 6.9 316.4 1.178 -0.8 312.8 0.936 7.0 312.6 1.459 3.3



Ameren, Labadie, Unit 3, High Load 912112015

Atemp Asqrtdp Aangle Btemp Bsgrtdp Bangle Ctemp Csqridp Cangle Dtemp Dsqrtdp Dangle
9/21/1518:30 3524 1.675 35 35886 1.672 3.8 359.0 1.688 5.4 3575 1.686 0.5
9/21/1518:31  356.9 1.651 2.2 358.0 1.669 3.4 355.2 1.655 5.8 355.8 1.690 4.4
9/21/1518:32 356.0 1.597 1.8 358.3 1.624 43 357.2 1.635 57 355.7 1.614 28

9/21/1518:34 3554 1.471 2.0 3553 1.466 4.0 357.4 1.404 5.0 3531 1.470 31
9/21/1518:35 357.4 1.671 2.8 354.5 1.690 4.0 358.2 1.673 57 356.4 1.655 1.2
9/21/1518:37  355.6 1.662 2.1 356.6 1.684 4.2 358.3 1.653 3.7 357.8 1.666 3.5
9/21/1518:38 3551 1.626 1.6 3587 1.644 3.6 354.5 1.632 6.1 357.0 1.624 27
9/2111518:39  355.6 1.462 2.0 355.0 1.525 -5.4 3592 1.422 6.2 357.2 1.452 1.3
9/21/1518:40 359.2 1.691 2.1 357.6 1.718 2.0 3589.7 1.693 5.9 3546 1.671 22
9/21/1518:42 3574 1.700 22 359.9 1.704 1.0 3569.5 1.682 6.1 3576 1.679 1.8
9/21/1518:43 357.6 1.618 1.6 3571 1.870 24 360.0 1.658 4.2 358.5 1.643 3.3
9/21/15 18:44 3554 1.488 1.4 357.2 1.601 22 354.3 1.439 6.1 357.2 1.478 3.5
8/21/1618:45 3463 1.687 24 391.3 1.724 1.7 331.0 1.702 59 357.2 1.662 1.6

9/21/1518:47 355.8 1.638 1.8 360.9 1.714 11.4 353.0 1.682 58 356.4 1.682 36
9/21/15 18:48 3543 1.625 1.6 360.1 1.662 8.4 359.0 1.630 6.3 363.0 1.608 26

9/21/15618:49  354.7 1.488 1.7 362.3 1.597 7.5 365.0 1.422 5.0 355.9 1.441 1.6
9/21/1518:50  355.1 1.680 24 3534 1.728 56 354.7 1.705 53 356.5 1.679 27
9/21/1518:51  356.0 1.686 2.5 360.3 1.725 4.9 360.0 1.698 6.2 3571 1.668 2.1
9/21/1518:52 356.9 1.649 1.8 3458 1.870 59 359.3 1.678 5.9 357.7 1.677 2.1
9/21/1518:54  356.1 1.487 1.6 355.7 1.593 3.6 356.0 1.431 6.2 357.1 1.458 3.1
9/21/1518:55 3654 1.684 2.1 357.9 1.722 3.1 352.9 1.711 5.7 354.1 1.670 3.0
9/21/1518:55 356.3 1.665 1.6 355.8 1.700 3.0 357.5 1.705 6.0 356.3 1.662 22
9/21/15 18:56  355.8 1.606 0.9 359.6 1.637 2.8 3556 1.658 6.0 348.9 1.629 24
9/21/1518:59 357.3 1.460 1.4 355.2 1.579 25 353.9 1.425 7.3 353.8 1.481 20
9/24/1519:00  352.1 1.694 2.4 359.4 1.703 2.7 353.5 1.661 0.4 354.0 1.676 2.9
9/21/1519:.01 3526 1.651 26 357.2 1.676 3.6 358.0 1.646 -1.7 357.4 1.674 35
9/21/1519:03 350.8 1.619 22 356.9 1.609 3.2 393.9 1.5698 1.3 355.2 1.628 26
9/21/1619:.04  353.7 1.465 27 3556 1.597 25 356.5 1.421 3.3 352.9 1.473 3.9
9/21/1519:.05 356.6 1.700 2.6 358.2 1.738 23 355.9 1.700 0.1 355.8 1.709 36
9/211519:.06 3545 1.643 2.0 359.3 1.703 29 355.1 1.676 1.8 357.2 1.677 4.1

9/21/11519:07 3545 1.599 2.0 356.5 1.641 32 356.3 1.622 29 356.5 1614 46
9/21/1519:09 3554 1.484 2.3 355.6 1.567 2.2 356.9 1.417 21 354.8 1.481 46



Ameren, Labadie, Unit 3, High Load 9/21/2015
Atemp Asqrtdp Aangle Btemp Bsqridp Bangle Ctemp Csqritdp Cangle Dtemp Dsqrtdp D angle

10 9/21/151910 3543 1.667 2.9 355.6 1.695 2.9 3574 1.666 1.7 363.7 1.660 27
9/21/1519:11 3543 1.652 24 357.0 1.679 26 356.7 1.679 1.8 354.7 1.675 42
9211151213  357.3 1.631 1.7 357.8 1.648 24 355.3 1.610 2.5 3558 1.811 3.2
9/21/1519:14  352.7 1.469 1.9 352.5 1.680 2.7 353.5 1.427 1.9 352.0 1.456 6.3

11 921151915 355.2 1.690 31 3554 1.703 3.0 358.9 1.666 1.8 3516 1.683 22
9/21/1519:17  355.4 1.666 24 352.2 1.706 3.1 369.8 1.658 23 352.4 1.661 3.7
9211151918  354.6 1.599 1.7 353.0 1.635 3.0 357.7 1.626 2.3 356.4 1.613 1.7
9211151219  352.0 1.485 1.5 357.9 1.575 2.5 351.5 1.415 3.3 347.3 1.452 42

12 921151920 354.7 1.676 2.8 3565.1 1.717 2.5 351.7 1.702 3.0 360.3 1.668 1.1
9/2111519:21  353.1 1.664 1.9 358.4 1.685 28 354.0 1.660 3.2 382.7 1.692 3.2
9/21/1519:23  352.2 1.623 1.6 352.4 1.636 22 3563.4 1.622 3.0 353.0 1.622 26

9/21/1519:24  355.3 1.464 1.7 351.0 1.502 24 354.1 1.408 3.9 353.5 1.454 2.9



RM 4 Moisture Field Data Sheet

Client: Ameren Date: 9¢21-22/2015

Plant Name: Labadie Operator: BN

Project Number: 16-40% Load: Low

Sampling Location: Unit 3 Meter Number: IN2

Barometric Pressure: 29.23 IMeter Carrection: 0.975 I Meter Orifice: 3.25018 l Delta H@&: l 2.082
Run Number: 1-5 Sample Point| Della H Prohs Temp Imp. Temg Mater Out Vat Press. | Initial Ory Gas Volume: arz.onz
Start Time: 23:25 5 2.062 250 G2 88 4 375.710

Stap Time: 2355 10 2.082 250 60 88 4 379.380

Initial Weight: 3623 15 2.062 250 80 88 4 383.020

Final Weight: 3687 20 2.062 250 80 88 4 386.790 Static Pressure:
Initial Leak Check: o00@15 25 2.062 250 61 88 4 390.510 -1.27
Final Leak Check: 00o@6 30 2.062 250 61 89 4 394.210

Average: 88 22.198
Run Number: 6-12 Sample Point| Dalla H Probe Temp Imp. Temp Meter Cut Vac Press. | Initial Dry Gas Volume: 394.769
Start Time: 0:10 5 2.062 250 62 89 4 398.450

Stop Time: 0:40 10 2.062 250 62 89 4 402.080

Initial Waight: 3676 15 2.062 250 62 89 4 405.860

Final Waight: 3732 20 2,082 - 250 64 89 4 409.550 Static Pressure:
Initial Leak Check: 000@15 25 2.062 250 64 90 4 413.260 -1.27
Final Leak Check: 000@5 30 2,062 250 63 a0 4 416.950

Average: 89 22181




Ameren, Labadie, Unit 3, Low Load 9/21/12015

2H Atemp Asqrtdp Aangle Btemp Bsqridp Bangle Ctemp Csqridp Cangle Dtemp Dsqrtdp Dangle
9/21/1523:25 3116 0.878 0.8 3081 0.885 -5.6 3124 0.892 4.5 311.0 0.899 7.7
9/21115 23:27  305.1 0.875 -0.5 308.5 0.897 6.1 3097 0.875 -4.2 312.0 0.919 -5.4
9/211523:28 308.0 0.839 -0.4 309.1 0.873 5.3 308.1 0.851 -2.5 308.7 0.864 6.1
9/21/1523:30 308.8 0.792 -0.1 309.5 0.853 6.2 307.5 0.807 -26 3091 0.812 -3.9
9/21/116 23:31 308.8 0.799 -0.7 310.0 0.819 5.3 307.7 0.766 -2.8 310.7 0.817 4.9
921156 23:32  308.2 0.782 -0.4 309.4 0.821 -5.8 307.6 0.755 -2.6 307.4 0.780 -3.7
9/21/1523:33 305.6 0.758 -0.5 3112 0.828 -5.7 308.5 0.759 -2.1 308.0 0.782 -4.1
92115 23:34  306.6 0.783 -0.1 304.4 0.840 -5.9 307.3 0.742 -2.4 303.2 0.780 -4.2
9/21M1523:35 3036 0.759 -0.4 308.4 0.832 -5.4 3054 0.738 -0.8 3046 0.756 -4.0
9/21/1523:37 304.3 0.739 -0.1 307.5 0.813 -5.7 306.7 0.719 -1.3 293.9 0.717 -4.1
9/21/1523:38 3007 0.713 -0.5 3046 0.694 -6.3 302.3 0.690 -1.2 291.6 0.694 -4.4
9/21/1523:40 2937 0.672 -0.7 302.1 0.751 6.3 293.3 0.618 -1.3 2754 0.651 4.4
9/21/15 23.42  287.8 0.631 -0.4 2754 0.687 -5.9 256.3 0.574 -1.0 2243 0.616 46
9/21/1523:43  288.9 0.639 -06 253.2 0.685 6.3 2435 0.593 -1.3 219.6 0.618 -4.7
921115 23:44 2811 0.676 -0.4 2523 0.707 -6.0 2365 0.586 -0.8 216.7 0.635 -4.6

9/21M1523:45 283.0 0.665 -0.7 250.5 0.716 64 228.2 0.589 -1.1 211.2 0.607 -4.6



Ameren, Labadie, Unit 3, Low Load 9/21-22/2015
Atemp Asqrtdp Aangle Btemp Bsqrtdp Bangle Ctemp Csqridp Cangle Dtemp Dsqrtdp D angle

9/21/1523:46 2956 0.890 0.4 2787 0.916 -7.7 28668 0.903 1.5 288.7 0.903 -5.9
9/21/1523:48 3015 0.868 -0.2 2985 0.882 -7.3 297.8 0.878 -1.6 297.4 0.900 6.3
9/21/1523:49 2994 0.840 0.2 301.6 0.853 -7.3 299.8 0.843 -0.5 300.3 0.859 -5.3
9/21/15623:50 301.3 0.750 -0.5 3.7 0.839 -7.8 2996 0.710 -10.0 300.2 0.739 57
9/21/1523:51 299.6 0.869 0.0 301.9 0.881 71 303.3 0.864 -9.8 298.1 0.899 6.6
9/21/1523:63 301.2 0.873 -0.3 301.9 0.899 -7.2 298.2 0.861 -10.4 302.4 0.903 6.5
9/21/1523:54 3025 0.869 -0.1 299.8 0.878 -7.3 300.3 0.842 -10.1 302.0 0.886 -9.9
9/21M5 23:656 2881 0.752 0.0 302.3 0.825 -7.6 298.7 0.704 9.3 301.0 0.766 5.8
9/21/11523:56 299.5 0.856 0.6 301.3 0.881 -8.0 301.4 0.860 9.9 297.8 0.872 -5.9
9/21/1523:58 288.4 0.860 -0.5 2997 0.866 -7.7 301.2 0.836 96 206.7 0.893 -5.6
9/21/1523:59 2096 0.854 -0.1 298.7 0.852 9.3 297.9 0.801 -8.9 208.2 0.893 5.7
9/22/150:00 299.3 0.751 -0.7 299.9 0.831 -10.6 299.5 0.718 5.7 301.7 0.756 -5.7
9/22/150:01 298.8 0.872 -0.3 300.9 0.801 -10.4 300.0 0.892 -6.3 2959 0.900 -6.6
9/22/150:02 2976 0.867 -0.2 299.6 0.886 -9.7 2978 0.856 -7.0 297.4 0.200 -5.2
9/22/1560:03 298.2 0.848 -0.3 2984 0.860 9.6 297.1 0.829 -6.3 2046 0.869 -4.4
9/22/150:05 2941 0.741 0.0 206.9 0.814 -10.0 2946 0.705 -6.2 206.1 0.751 -3.6
9/221150:06 2956 0.860 0.2 295.9 0.896 -13.8 2064 0.877 -5.7 298.0 0.900 -5.1
9/22/15 0:07 294.2 0.878 0.5 296.5 0.908 -13.5 294.2 0.873 59 296.4 0.903 -47
9/22/150:08 296.3 0.860 0.1 206.6 0.904 -13.6 206.6 0.860 -3.1 297.3 0.882 -5.3
9/22/150:10 291.0 0.783 -0.5 296.6 0.851 -12.6 293.7 0.726 -4.2 294.2 0.774 -5.5
9/22/150:11 2959 0.896 1.1 296.7 D.921 4.2 296.3 0.895 -4.1 295.5 0.921 -5.8
9/22M15 013 2941 0.876 0.4 300.7 0.902 -4.2 206.8 0.858 -4.1 296.0 0.901 -3.9
9/22/15 014 298.1 0.849 -0.4 295.5 0.862 4.0 293.2 0.821 -3.8 2941 0.860 2.7
9/22(16 015 2916 0.753 0.6 296.2 0.836 -6.7 2042 0.692 -3.7 298.1 0.744 4.1
9/22/150:16  296.4 0.874 0.8 297.1 0.891 4.7 293.5 0.875 -3.6 292.8 0.880 -4.9
9/22/15 0:17 2974 0.866 -0.3 292.9 0.891 -3.4 293.1 0.874 -3.7 2043 0.891 -5.8
9/22/15 0:19  289.7 0.848 0.4 2957 0.856 -7.9 2955 0.828 -3.4 2941 0.858 5.6
9/22/150:20 292.6 0.746 -0.4 203.5 0.814 6.9 292.2 0.687 -3.5 2945 0.759 4.7
9/22/150:21 2952 0.854 1.8 2076 0.872 6.8 2012 0.871 -3.86 293.7 0.876 -6.4
9/22/150:23 2953 0.858 -0.2 2949 0.885 -7.0 2915 0.875 -3.6 2957 0.868 4.4
9/22/150:24 2939 0.841 03 2934 0.841 6.9 287.5 0.834 -3.9 294.8 0.880 34

92215 0:26 2935 0.736 0.0 293.9 0.834 6.4 291.3 0.730 53 292.6 0.758 4.3



Ameren, Labadie, Unit 3, Low Load 9/2212015
Atemp Asqrtdp Aangle Btemp Bsqrtdp Bangle Ctemp Csqrtdp Cangle Dtemp Dsqrtdp Dangle

10

11

12

9/22/150:26 291.4 0.862 1.1 292.0 0.886 -8.9 2931 0.893 -4.1 287.5 0.878 -5.7
9f22/16 0:27 292.0 0.875 0.1 295.0 0.888 -7.0 2926 0.876 -3.7 2956 0.904 5.3
9/22/150:28 2915 0.866 -0.1 295.0 0.865 -4.3 2051 0.859 -4.0 293.1 0.877 4.1
9/22/150:30 200.4 0.764 -0.2 291.2 0.843 -4.4 2926 0.723 -3.2 2937 0.771 -5.7
9/22150:31 2026 0.885 0.9 294.5 0.909 -5.7 2924 0.893 -4.1 2922 0.886 -7.5
9/22/15 0:32 292.3 0.863 0.2 293.6 0.883 -5.7 294.7 0.866 -4.2 290.8 .87 5.0
92215 0133  293.2 0.829 03 293.1 0.858 -5.3 291.9 0.853 -3.9 2937 0.835 5.7
922115 0:36 2917 0.736 0.1 293.2 0.813 -5.3 290.0 0.702 -2.4 2925 0.739 -5.6
9/221150:36  202.8 0.867 0.2 294.8 0.890 -4.8 201.2 0.885 -3.3 290.0 0.869 54
9/22/15 0:37 2925 0.876 -0.2 291.8 0.893 -5.4 292.2 0.883 -1.4 2921 0.895 -7.8
92215 0:38 2926 0.851 -0.8 2941 0.893 0.2 290.9 0.859 -0.3 2914 0.856 6.4
9/22115 0:40  291.0 0.737 -0.9 2958 0.826 06 2811 0.708 -1.4 2955 0.747 -5.0



GCIl Calibration Data



NOx Cal Sheset 1

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409

Source ldentification 3 Operator Nathan V.
Calibration Data For Cylinder Cylinder Analyzer | Absolute | Difference
Sampling Runs; 1-10 Number Vaiue Response | Difference | % of Span
Gas Type: - NOx % or PPM % or PPM
Span: 201.30
Zero Gas EB00054563 0.00 0.90 0.90 0.45
NO2 to NO Converter Check CC500307 50.29 48.10 2.19 95.65% PASS
Mid-Range Gas CC75313 100.20 100.60 0.40 0.20
High-Range Gas LCCO-SA16978 | 201.30 201.90 0.60 0.30
Run #: 1 Initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response Response | Cal Bias | Response | Cal Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.90 0.90 0.00 1.20 0.15 0.15
Upscale Gas 100.60 100.60 0.00 100.90 0.15 0.15
Run #: 2 Initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 090 1.20 0.15 1.00 0.05 -0.10
Upscale Gas 100.60 100.90 0.15 100.40 -0.10 -0.25
Run #: I Initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.80 1.00 0.05 0.80 -0.05 -0.10
Upscale Gas 100.60 100.40 -0.10 | 100.10 -0.25 -0.15
Run #: 4 initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.90 0.80 -0.05 0.70 -0.10 -0.05
Upscale Gas 100.60 100.10 -0.25 100.30 -0.15 0.10




NOx Cal Sheet 2

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409
Source Identification 3 Operator Nathan V.
Run #: 5 initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.80 0.70 -0.10 0.80 -0.05 0.05
Upscale Gas 100.60 100.30 -0.15 99.90 -0.35 -0.20
Run #: 8 Initial Values Final Values
Gas Type: NOx Analyzer | System System System System
Span: 201.30 Response | Response | Cal. Bias | Response | Cal Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.80 0.80 -0.05 0.70 -0.10 -0.05
Upscale Gas 100.60 99.90 -0.35 99.80 -0.40 -0.05
Run #: 7 Initial Values Final Values
Gas Type: NOx Analyzer | System System System System
Span: 201.30 Respohse | Response | Cal Bias | Response | Cal. Bias Drift
% of Span % of Span [ % of Span
Zero Gas 0.90 0.70 -0.10 0.80 -0.05 0.05
Upscale Gas 100.60 95.80 -0.40 99.70 -0.45 -0.05
Run #: 8 Initial Values Final Values
Gas Type: NOx Analyzer | System |System System System
Span; 201.30 Response | Response |Cal. Bias Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero (Gas 0.80 0.80 -0.05 0.70 -0.10 -0.05
Upscale Gas 100.60 99.70 -0.45 99.60 -0.50 -0.05
System Calibration Bias =  System Cal. Response - Analyzer Cal. Response X100
Span
Drift = Final System Cal. Response - Initial System Cal. Response X100

Span




NOx Cal Sheet 3

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409

Source Identification 3 Operator Nathan V.
Run #: 9 Initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response | Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.90 0.70 -0.10 0.80 -0.05 0.05
Upscale Gas 100.60 93.60 -0.50 89.90 -0.35 0.15
Run #: 10 Initial Values Final Values
Gas Type: NOx Analyzer System System System System
Span: 201.30 Response | Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.90 0.80 -0.05 0.90 0.00 0.06
Upscale Gas 100.60 99.90 -0.35 100.20 -0.20 0.15
System Calibration Bias = _ System Cal. Response - Analyzer Cal. Response X 100

Span

Drift = __ Final System Cal. Response - Initial System Cal. Response X100

Span




S02 Cal Sheet 1

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409

Source Identification 3 Operator _ Nathan V.
Calibration Data For Cylinder Cylinder | Analyzer | Absolute | Difference
Sampling Runs: 1-10 Number Value Response | Difference | % of Span
Gas Type: 502 % or PPM % or PPM
Span: 418.40
Zero Gas EB00054563 0.00 1.60 1.60 0.38
Low-Range Gas
Mid-Range Gas CC75313 242.20 245.60 3.40 0.81
High-Range Gas LCCO-SA16978| 418.40 421.90 3.50 0.84
Run # 1 Initiai Values Final Values
Gas Type: 802 Analyzer System System System System
Span: 418.40 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 1.60 1.60 0.00 2.10 0.12 0.12
Upscale Gas 245,60 245.60 0.00 246.20 0.14 0.14
Run #; 2 | Initial Values Final Values
Gas Type: S02 Analyzer System System System System
Span: 418.40 Response Response | Cal Bias | Response Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 1.60 2.10 0.12 1.70 0.02 -0.10
Upscale Gas 245.60 246.20 0.14 246,40 0.19 0.05
Run #: 3 Initial Values Final Values
Gas Type: 802 Analyzer System System System System
Span: 418.40 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 1.60 1.70 0.02 1.40 -0.05 -0.07
Upscale Gas 245.60 246.40 0.19 244.60 -0.24 -0.43
Run #: 4 Initial Values Final Values
Gas Type: S02 Analyzer System System System System
Span: 418.40 Response Response | Cal. Bias | Response | Cal. Bias Brift

% of Span % of Span | % of Span
Zero Gas 1.60 1.40 -0.05 1.20 -0.10 -0.05
Upscale Gas 245.60 244 .60 -0.24 244.30 -0.31 -0.07




S02 Cal Sheet 2

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409
Source |dentification 3 Operator Nathan V.
Run #: 5 Initial Values Final Values
Gas Type: 502 Analyzer System System System System
Span: 418.40 Response | Response | Cal Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 1.60 1.20 -0.10 1.10 -0.12 -0.02
Upscale Gas 245.60 244.30 -0.31 24410 -0.36 -0.05
Run #: 6 Initial Values Final Values
Gas Type: 502 Analyzer | System System System System
Span: 418.40 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 1.60 1.10 -0.12 1.00 -0.14 -0.02
Upscale Gas . 24560 24410 -0.36 243.90 -0.41 -0.05
Run #; 7 Initial Values Final Values
Gas Type: S02 Analyzer | System System System System
Span: 418.40 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 1.60 1.00 -0.14 1.10 -0.12 0.02
Upscale Gas 245.60 243.90 -0.41 244.20 -0.33 0.07
Run #: 8 Initial Values Final Values
Gas Type: S0G2 Analyzer Systemn  |System System System
Span: 418.40 | Response | Response |Cal. Bias Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 1.60 1.10 -0.12 0.80 -0.17 -0.05
Upscale Gas 245.60 244.20 -0.33 243.80 -0.43 -0.10
System Calibration Bias = __System Cal. Response - Analyzer Cal. Response X 100
Span
Drift Final System Cal. Response - Initial System Cal. Response X 100

Span




S02 Cal Sheet 3

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409
Source Identification 3 Operator Nathan V.
Run #: 9 Initial Values Final Values
Gas Type: S02 Analyzer | System System System System
Span: 418.40 Response | Response | Cal. Bias | Response | Cal. Bias Drift
_ % of Span % of Span | % of Span
Zero Gas 1.60 0.90 -0.17 1.10 -0.12 0.05
Upscale Gas 245.60 243.80 -0.43 243.90 -0.41 0.02
Run #: 10 Initial Values Final Values
Gas Type: S0O2 Analyzer System System Systemn System
Span: 418.40 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 1.60 1.10 -0.12 1.20 -0.10 0.02
Upscale Gas 245.60 243.90 -0.41 244.30 -0.31 0.10
System Calibration Bias = __ System Cal. Response - Analyzer Cal. Response X100
Span
Drift = Final System Cal. Response - Initial System Cal. Response X100

Span




CO2 Cal Sheet 1

Client Ameren Test Date 9/21/20156
Labadie Project # 15-409

Source |dentification 3 Operator Nathan V.
Calibration Data For Cylinder Cylinder | Analyzer | Absoclute Difference
Sampling Runs: 1-10 Number Value Response | Difference | % of Span
Gas Type: coz2 % or PPM % or PPM
Span: 22.15
Zero Gas EB00054563 0.00 0.10 0.10 0.45
Low-Range Gas
Mid-Range Gas CC75313 11.49 11.60 0.11 0.50
High-Range Gas S5G8148338BAL 2215 22.30 0.15 0.68
Run #: 1 tnitial Values Final Values
Gas Type: CO2 Analyzer System System System System
Span: 2215 Response Respaonse | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.20 0.45 0.45
Upscale Gas 11.60 - 11.60 0.00 11.70 0.45 0.45
Run #: 2 Initial Values Final Values
Gas Type: co2 Analyzer System System System System
Span: 22.15 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.10 0.20 0.45 0.10 0.00 -0.45
Upscale Gas 11.60 11.70 0.45 11.60 0.00 -0.45
Run #: 3 Initial Values Final Values
Gas Type: Cco2 Analyzer System System System System
Span: 22,15 Response Response | Cal Bias | Responsa | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.60 0.00 11.50 -0.45 -0.45
Run #: 4 Initial Values Final Values
Gas Type: co2 Analyzer System System System System
Span: 22.15 Response Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00




CO2 Cal Sheet 2

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409
Source |dentification 3 Operator Nathan V.
Run #: 5 Initial Values Final Values
Gas Type: CcOo2 Analyzer | System System System System
Span: 2215 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
Run #: B Initial Values Final Values
Gas Type: CcO2 Analyzer System System System System
Span: 22.15 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
Run #: 7 Initial Values Final Values
Gas Type: CcO2 Analyzer System System System System
Span; 22.15 Response | Response | Cal. Bias | Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
Run #: 8 Initial Values Final Values
Gas Type: c0O2 Analyzer System  |System System System
Span: 22.15 Response | Response |Cal. Bias Response | Cal. Bias Drift
% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
System Calibration Bias =  System Cal. Response - Analyzer Cal. Response X100
Span
Drift Final System Cal. Response - Initial Systern Cal. Response X100

Span




CO2 Cal Sheet 3

Client Ameren Test Date 9/21/2015
Labadie Project # 15-409

Source Identification 3 Operator Nathan V.
Run #: 9 Initial Values Final Values
Gas Type: CcO2 Analyzer System System System System
Span:; 22.15 Response | Response | Cal. Bias | Response | Cal. Bias Drift

% of Span : % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
Run #: 10 ‘ tnitial Values Final Values
Gas Type: CcO2 Analyzer | System System System System
Span: 2215 Response | Response | Cal. Bias | Response | Cal. Bias Drift

% of Span % of Span | % of Span
Zero Gas 0.10 0.10 0.00 0.10 0.00 0.00
Upscale Gas 11.60 11.50 -0.45 11.50 -0.45 0.00
System Calibration Bias =  System Cal. Response - Analyzer Cal. Response X 100

Span

Drift = Final System Cal. Response - Initial System Cal. Response X100

Span




Calibration/Gas Certification Sheets



Grace Consulting, Ine,
EPA Methad 5
£22 Series Meter Box Calibration
GCalibration Orifice Method
English Meter Box Units, English K' Factar

Date; B/14/2015
Model: Apex Barometric Pressure; 29.45 {in Ha}
Sarial: IN2 Theoretical Critical Vaguum; 13.89 {in Hg)!
DRY GAS METER READINGS Critical Orifice Readings
Valume Volurme Volume Temp Temp K Orifice Actual  |AMBIENT TENPERATURE
dH Time initiai Final Tokat Initiai Final Orifice | Goefficlent ] Vacoum Initial Fingl | Average
(i H20) {rmin} (cu ) fou ) foufty | (degF)| tdegF) | Serisi#|(seeabovell (inHg) | iegF) | (degF | (degF) |
0.63 142.3 662418 | 727.385 | 64967 88 88 48 0.3387 24.5 B4 a8 88
1.15 39.7 727,385 | 751.277 | 23882 a8 91 55 0.4427 225 88 a7 875
2.05 32.5 51277 | Ti1.848 1 26572 91 93 63 0.5528 20 87 85 a6
3.85 10 7F7.849 | TBB.O2E : 11.077 a3 95 73 0.8094 16 85 84 85
CORRECTED VOLUME QRIFICE Orifica for Calc,
DRY GAS DRY GAS METER CALIBRATION FACTOR 3.25018
METER ORFICE GCALIBRATION | d
V{std) Voer(std) FACTOR ¥ Valua Variation
feu f} foufty | Value iVariation _(in H20y {inHam
61.694 80.745 0,885 | 0.008 2.130 0.068
22.652 22120 0977 | 0.001 2084 0.022
25.135 24.286 0.266 [ -0.0093 2.085 0.004
10.482 10.215 0.975 | -0.0009 1.958 -0.094

Average 0078 Avarage 2.082

%\ Date; g "'/?' -/ {-

L AR X v z
- SRR Voiar=K' 2 Yoo o) 756
o M0 7 i + 460 2270 I i e V7




Grace Consulting, Inc.
EPA Method 5
Post Test Calibration
Calibration Orifice Method
English Meter Box Units, English ' Factor

Date: 9/28/2015
Model:  Apex Barometric Pressure: 29.32 {in H
Sarial:  IN2 Theoretical Critical Vacuum: 1400 (in k4

IMPORTAL For valid test results, the Actuat Vacuum

shouldbe 1 to 2 in. Hg greater than the Theoretical Critical Vacuum shown above,
IMPORTA® The Criticat Orifice Coefficiant, K,

must be entered in English units, (1)3%(deg R)*0.57((in.Hg)*(miny.

ORY GAS METER READINGS Criticai Orifice Readings
Volume { Volume | Volums Tamp Temp K Orfice | Actual |AMBIENT TEMPERAT
dH Time Initial Final Total Initial Final Orifice  [Coefficent] Vacuum Initial Final ]
{in H20) {min} {ou ft} (cu ft) fcuth (deg F} | (deg ¥} | Serial# 588 above (injjg}_ {deg F) | (deg F)
2 12.8 670.1 1680.287] 10.167 82 84 63 0.5929 20.5 &85 88
2 13 880.267 | 690,578 10.312 84 85 83 0.5829 20.5 88 124
2 14.1 680.5781 701.75 | 11171 85 86 63 15926 205 g2 83
CORRECTED VOLUME ORIFICE
DRY GAS BRY GAS METER CALIBRATION FACTOR
METER | ORIFICE CALIBRATION dHi
Vin(std) | Voristd) FACTOR ¥ Value | Variation
(cu ft) {cu ft) Value |Variation (in H20} | (in H2D)
9.733 9.518 0.978 | 0001 2034 | -0.012
8.844 8.636 0.979 | 4.2F-05 2048 0.001
10645 | 10.428 0.830 |0.00081 2.057 0.011
Average 0.979 {Average 2048 |

Note: For Calibration Factor Y, the ratio of the reading of the calibration mefer to the dry gas meter,
acceptable tolerance of individuat valyes from the average is +-0.02.

For Orfice Calibration Factor dH@, the orifice diftarential pressure in inches of H20 that equatss to 0.75 ofm of air

al 68 F and 29,52 inche_;s of Hg, acceptable tcgerance of indjv}ual values fram the average Is +-0.2,

v é{ /7

AH
P o ! 5,0 Vcr st
Votusy = 17 .64 (f’m)t - 2&66 Va-(mr} =K . Vo= —oled) 158

T Alamy + 460 v Mg =AH

L1 ) or{sd}

Date:; ?“‘:,2 5 m’i(j?ff




Pitot Calibration Form

Operator: 'T'eague Probe #: Avg Pc A side .809

[Date: 11/26/2014 Pitot #: INAA

BaroPress: 29.1 |

Low Side A Calculations
sart P std sqrt D P
Run # (inH20) (inH20) Cp(s) Deviatian P std
Cp(s) - Cp(A) [Co(s)= P(s)
1 90 1.09 814 002
2 91 1.10 .815 .003
3 .80 1.10 .808 .004 Deviation =
Average | Cp (Side A) 812 .0029 Cp(s)=Cp(AcrB)
Mid Low Side A Average Deviation =
P std P(s) side {AorB)
Run # cm H20 emH20 Cp(s) Deviation
{inH20) (inH20 ) Cp(s) - Cp(A)
1 1.20 147 810 004
P 1.21 1.49 .806 000 Cp (side A) * Cp (side B)
1.20 1.48 801 .005
Average| Cp (Side A) .806 .0030 = 0001




Pitot Calibration Form

Operator: "'l'reague Probe #. Avg Pc A side .808
Date: 11/26/2014 Pitot #: IN4B
BaroPress: 29.1 |
Low Side A Calculations
sqrt P std sgrt D P
Run # {inH20) (nH20) Cp(s) Deviaticn P std
Cp(s} - Cp(A) |crs)= P(s)
1 .90 1.09 .B13 .002
2 .89 1.10 801 010
3 .90 1.09 818 007 Deviation =
Average | Cp (Side A) .811 .0065 Cp(s)=Cp(AorB)
Mid Low Side A Average Deviation =
P std P{s} |side {AorB)
Run # om H20 cem H20 Cp(s) Deviation
(inH20) {inH20) Cp(s) - Cp(A)
1 1.21 1.48 .810 .005
2 1.20 1.49 797 .008 Cp (side A} * Cp (side B)
1.21 1.48 .807 .002
Average| Cp (Side A) .805 .0053 = .0012




Pitot Calibration Form

Operator: Teei;ue E’robe #: Avg_; Pc A side .808

Date: 11/26/2014 Pitot #: INAC

IBaroPress: 29.1

Low Side A Calculations
sqrt P std sqrtD P
Run # (inH20 ) (inH20 } Cp(s) Deviation P std
Cp(s) - Cp{A) [crp(s)= P(s)
1 90 1.1 803 001
2 .90 1.1 805 001
3 .80 _ 1.1 804 .000 Deviation =
Average | Cp (Side A) .804 .0009 Cp(s)=Gp(AorB)
Mid Low Side A Average Deviation =
P std P(s) side {AorB)
Run # em H20 em H20 Cp(s) Deviation
(inH20) {inH20) Cp(s) - Cp{A)
1 1.21 1.48 .812 001
2 1.22 1.48 .815 .002 Cp (side A) * Cp (side B)
1.21 1.47 812 001
Average | Cp(Side A) 813 .0014 = .0004




Pitot Calibration Form

Operator: Teague Probe #. Avg Pc A side .808
Date: 11/26/2014 Pitot #: IN4D
BaroPress: 25.1
Low Side A Calculations
sgrt P std sqiDP
Run # (inH20) {inH20) Cp(s) Deviation P std
Cp(s) - Cp(A} |cpis) = P(s)
1 .90 1.1 .803 .005
2 .91 1.11 .809 .001
3 .91 1.11 811 .003 §Deviation =
Average | Cp (Side A) .808 0030 Cp(s)=Cp(AorB)
Mid Low Side A Average Deviation =
P std P(s) side (AorB)
Run # em H20 cm H20 Cp(s) Deviation
(inH20) (inH20) Cp(s) - Cp{A)
1 1.21 1.48 808 .001
2 1.21 1.48 807 .002 Cp (side A) * Cp (side B)
1.21 1.47 .812 .003
Average | Cp (SideA) .809 .0021 = .0009




INGO1 RITYds

CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO

Part Number: NI CZ15A Reference Number: 40-400480859-1
Cylinder Analyzed: EBO054563 Cylinder Volume: 142.0 CF
|.aboratory: MID - Saint Louis SGL (SAP) - MO Cylinder Pressure: 2000 PSIG
Analysis Date: Jan 29; 2016 o Valve Outlet. 580
Lot Number: 40-400480699-1
: Expiration Date: Jan 29, 2023
— —————————
ANALYTICAL RESULTS

Component Requested Certified

Purity Concentration
CARBON DIOXIDE < 1.0PPM <LDL (.12 PPM
NOx < 0.1PPM < 0.1 PPM
502 < 0.1 PPM < 0.1 PPM
THC < 0.1 PPM 0.04 PPM
CARBON MONOXIDE < 0.5 PPM <LDL 0.12 PPM
NITROGEN 99,9995 % 99.9995 %

Permanent Notes:Airgas cerlifies that the contents of this cylinder mest the requirements of 40 CFR 72,2
Cylinders in Batch:

CC151992, CC158308, CC184658, CC273411, EBO00SE28@, EB0021353, EB0054563, SG9149510, SG9170515BAL@

impurities verified against analytical standards fraceable to NIST by weight and/or analysis,

—  Dignaturponfile  __ .
Approved for Release Page 1 of 40.400480699-1



Airgas Specialty Gases
12722 Seuth Weatworth Avenue

pirgas TN

CERTIFICATE OF ANALYSIS ) Tas 3000 Fa: (77) 7881928
Grade of Product: EPA Protocol

Part Number: E03MNIgIE15A1378 Reference Number: 54-134360258-3
Cylinder Number: CC500307 - Cylinder Valume: 144.4 Cublc Feet
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12013 Valve Outlet: 660

Gas Code: NO2 Cettification Date: ~ Mar 01, 2013

Expiration Date: Mar 01, 2016

Cerlification periormed in accordance with "EPA, Traceabilty Proloco) for Assay and Cerlification of Gaseous Galibration Stangiards {May 2012)" dacumenl EPA
BOO/R-12/531, using the assay procedures listad. Analytical Methodology does not require correction for analytical intarference. This cylinder has a tatal analylical
uncaertainty as staled below with  conSidence ieve! of 95%. Thers ara no significant impurilies which sffect the use of this calibration mixtuee. Al concentrations ars on g

volumedvolume basis unless olhenvisa noted.

De Nat Use This Cylinder below 100 080, 1.e. 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration Concentration MWethod Uncertainty Dates
NITROGEN DIOXIDE 50.00 PPM 50.28 PP G1 - 2% 02/122/2013, 03!01.'201:?
NITROGEN Balance
e Y T N 0 R 7 R B O A NN
CALIBRATION STANDARDS'
Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date
GMIS 124288126109 CC316574 58.29 PPM NITROGEN DIOXIDEMNITROGEN +/-2% . Oct 25, 2015
PRM 12314 726835 50.0 PPM NITROGEN DIOXIDEMITROGEN  +1- 2.0% Mar 15, 2013
The SRM or PRM nuled above is only it reference to the GMIS wsed in the assay and not parl of the analysis.
ANALYTICAL EQUIPMENT
InstrumentMake/Modef Analytical Principle Last Multipoint Calibration
l {CH-3) ECO PHYSICS CLD8228 Chemiluminescence Feh 27,2012 1

Triad Data Available Upon

Request
Notes: _
s A

Approved for Releasa___me—rmmrreeme




Airgas INS2

Airgas Speclalty Gases

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; EO4NIBBE15ATFX 1 Reference Number:  54-124451476-1
Cylinder Number:  CC75313 Cylinder Volume: 150.8 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
FPGVP Number; B12014 Valve Outlet: 660

Gas Code: C02.NO,S02 BALN Certification Date:  Sep 12, 2014

Explration Date:

Gertificalion performed in accordanee with *EPA, Traceabilily Protacol for Assa

Sep 12, 2022

y end Cerlification of Baseous Calibration Stay

12722'South Wentworlh Avenue
LChicago. IL 60628

(773} 785-2000 Fax' (773) 785-1928
www.airgas.com

ndards {May 2012)" document EPA

BO0R-124531, using the assay procedures listed. Analylical Methadology does not require corfeclion for analylical interference . This aylinder has o tokal analytical
uncertainly as slaled below with a confidence (avel o7 95%. There are no significant impurities which affect tw use of thig calibration mixture. A concentrations argona

voluma/volume basis unless olherwise noted.
Do Not Use This Cylinder below 100 psig. i.e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Refative Assay
Concentration Concentration Method Uncertalnty Dates
NOX - 100.0 PPM 100.2 PPM G1 +1.0% NIST Traceable 09/05/2014, 08/12/20%4
NITRIC OXIDE 100.0 PPM 160.2 PPM G +- 0.9% NIST Traceable 08/0572014, 09/12/2014
SULFUR DIOXIDE 237.5 PPM 242.2 PPM G1 +£1.0% NIST Traceable 09/05/2014, 0911212014
CARBON DIOXIDE 11,45 % 1149 % &1 #I- 0.8% NIST Traceable 09/05/2014
NITROGEN __ Balance ; - )
N L O PO S e g s - O =2

CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty  Expiration Date
NTRM 13061008 GCC423130 99.86 PPM NITRIC OXIDEMNITROGEN +-0.8% Nov 18, 2018
PRM 12312 880179 10.01 PPM NITROGEN DIOXIDEMNITROGEN +-2.0% Feb 14, 2012
GMIS 124206889102 CC320508 4.979 PPM NITROGEN DIOXIDENITROGEN +-2.0% May 04, 2015
NTRM 11080833 CCi41862 241 PPM SULFUR DIOXIDE/NITROGEN 4 0.9% May 13, 2017
NTRM 87051017 SG9188991BAL 10.818 % CARBON DIOXIDE/MNITROGEN +-8.5% Jun 28, 2018
The SRM, PRM or RGM noted above is ot in refarance 1o the GMIS used in the azsay Gnd nel pad of (he analysis,

PRt B GER - R - 1= = § = = FEEE | M i

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nexus 470 AEPOO00428 FTIR - Aug 11, 2014
Nexus 470 AEPOD00428 FTIR Sep 11,2014
Nexus 470 AEPO0D0428 FTIiR Sep 11, 2014
Nexus 470 AEPQO00428 FTIR Sep 11, 2014

Triad Data Available Upon Request

el
at O e

-

Approved for Release

Page 1 of 64-124451476-1



LT NOoléL

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NIBTE15A0011 Reference Number:  54-124286336-5

Cylinder Number:  LCCO-8A16978 Cylinder Volume: 155.4 CF

Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG

PGVP Number: B12011 Valve Qutlet: 660

Gas Code: C02,NO,502 BALN Certification Date:  Oct 29, 2011
Expiration Date: Oct 29, 2018

i

-

Alrgas

Geriification performed in accordance witlh “EPA Traceabiily Prafoco! for Assay and Certificstion of Gaseous Calibration Slandards (May 2012y document EpA
B00VR-12/537, using the assay procedures listed. Analytical Methodology does not fequire correction for analylical Inferference. This cylinder has a foiat analytical
uncertainty as stated below with a confidence lavel of 95%. Thare are no significant impurities which affact the use of fhis calibration mixture. Al concentrations Bre on 8

volumelvolume basis unless otherwise noted.

Da Not Use This Cyfinder below 100 psig, i.a. 0.7 mega cals.

Balance

For Reference Only

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NITRIC OXIDE ' 200.0 PPM 201.3 PPM &1 +- 1% NIST Tracesble 10/20/2011, 10/28/201 §
NITRIC OXIDE 2C00.0 FPM 201.3 PPM G +i 1% NIST Traceahle 10/20/2011, 10/29/2011
SULFUR DIOXIDE 400.0 PPM 415.4 PPM G1 +1- 1% NIST Traceable 10720/2011, 1012912041
CARBON DIOXIDE 18.00 % 18.08 % G +- 1% NIST Traceable 1012042011

i S o — 5 ET
i CALIBRATION STANDARDS
Type fotiD Cylinder No Congentration Uncertainty Expiration Date
NTRM 11080128 CC330714, 248.4 PPN NITRIC OXIDE/ +-0.5% Jan 17, 2017
NTRMISOZ 09061028 CC3n1418. 479.5 PPM SULFUR DIOXIDE! +-1.0% Feb 15, 2015
NTRM/CO2 06120403 CC184925 19.66 % CARBON DICXIDENITROGEN +-0.5% May 01, 2016
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Princlple Last Multipoint Calibration
C02-1 HORIBA VIA-510 VIE3H7PS NDIR Sep 26, 2011
Nexus 470 AEPODO0428 FTIR Oct 18, 2014
Nexus 470 AERPO00D428 FTIR Oct 18, 2011

Friad Data Available Upon Reguest
MNotes:
Signature on file

Approved for Release

Page 1 of 54-124286336-5




Airgas LV50U

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ4NIT7E15A0029 Refarence Number:
Cylinder Number:  SG9148336BAl, Cylinder Volume:
Laboratory: ASG - Chicago - IL Cylinder Pressure:
PGVP Number: B12014 Valve Outiet:
Gas Code: CO2 NO,NOX,S02 BALN Certification Date:

Expiration Date:  Jun 30, 2022
PR

Airgas Specialty Gases
12722 South Wenhwority Avenue
Chicago, JL 80828

(773) 785-3000 Fax: (773) 785-1028
WWWBIfgAs.com

54-124429113-1A

168.5 CF
2015 PSIG
660

Jun 30, 2014

M
e e e sl e Aoy rmyt

Certifigation performad in accordance with “EPA Traceability Frotocol for Assay and Ceriification of Gaseous Calibration Standards May 2012)" documenl EPA
BO0/R-12/531, using the assay procedures listed, Analytical Mathodoingy dons nof require correction for analytical interferonce. This cylinder has 2 (olad anatylical
uncerlpinly ab statod baiow with a conlidence levet of $5%. There are no significant impyrities which alfact the use of this calibration mixte, Al concentrations are on a

volumevolume Desis uniwss otharwise noted.

Do Not Use Thig Cxllndsr below 100 252 i@, 0.7 meiapnsca[s.

ANALYTICAL RESULTS
Componant Refuested Actual Protocol  Total Relative Assay
Concentration  Concentration Mathod Uncertainty. Dates
NOX Crmm e 1000 PP ™" 10B.0PEN — > 7" g e +=' 1% MIST Traceable” = 06/192014,08/30/2014
NITRIC OXIDE 100.0 PPM 104.8 PPM G1 +h 1% NIST Traceable  0B/19/2014, 06/30/2014
SULFUR DIOXIDE 237.5 PPM 232.83 PPN G1 +-1% NIST Traceable  08/19/2014, 06/30/2014
CARBON DIOXIDE 22.00% 2215% G2 +/- 1% NIST Tracesble 08/20/2014
NITROGEN Balance
Type Lot ID Cyilnder No Goncentration Uncertainty Expiration Date
NTRM 13061056 CC423751 §9.86 PPM NITRIC OXIDEMNITROGEN  +4 0.8% Nov 18, 201
PRM 12312 680179 10.01 PPM NITROGEN +-2.0% Feb 14,2012
DIOXIDENITROGEN
GMIS 124206888102 CLa20508 4.979 PPM NITROGEN +f- 2.0% May 04, 2015
DIOXIDE/NITROGEN
NTRM 110650833 CC341862 241 PPM SULFUR DIOXIDE/NITROGEN  +4 0.9% May 13, 2017
NTR& 97050816 SGO16TSI0BAL 7.029 % CARBON DIOXIDEMNITROGEN /- 0.5% May 01, 2016
The BRI, PRM or RGM noted above is only in referenge 1o the GMIS ysed in fe assay and not part of the gnalysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle L.ast Multipoint Cafibration
C02-1 HORIBA VIA-510 VIE3R7PS NDIR May 23, 2014
Nexus 470 AEPOQ00428 FTIR Jun 28, 2014
Nexus 470 AEPOD00S28 FTIR Jun 28, 2014
Nexus 470 AEPO0O00428 e FTIR Jun.28, 2014

Triad Data Avallable Upon
Reguest p

Notes:

Approved for Release

Page 1 of 54-124439113-1A



Plant Data Sheets



Average Data

Plant: LABADIE
interval: 1 Minute

Type: Roli

Report Period: 09/21/2015 14:25 Through 09/21/2015 14:45
Time Online Criteria: 1 minute(s}

Source LABUO3
Parameter cO2 MWLOAD3 NGX#MM NOXPPM SO2PPM
yUnit( (PERCENT) {MW) (LB/MMBTL (PPM) (FPM)
09/21/15 14:25 1841
B 7 N Y
ey TEA
130
oor2is I -
oarzins 430
perRiAs a3 130
0821715 1432 434
0972115 1433 130
092115 T 1a3d T TTage T
09/21/15 1435 30
09/21115 14:36 EEET
0921118 1437 T30
09721118 14:38 13.0
09721115 1439 13.1
0972115 14:40 EEY)
09721715~ 1441 130
oer2iis T T iad2 T 129
0821115~ T 14as 130
09/21/15 14:44 - 13.0
08/21/15 14:45 13.0
Average 13.0 624 0.094 55.9 197.7
Minlmum 12.9 622 0.083 £5.2 108.0
Maximum 13.1 825 0.086 56.6 200.2
Summation 273.4 13,099 1.984 1,174.9 4,151.6
Inciuded Data Points 21 21 21 21 21
Total number of Data 21 21 21 21 21
Paints
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Qut Of Contro!l D - Shutdown

Report Generated: 09/21/15 14:47

Report Version 3.1.1130

LABADIEP2\reportuser

10of1



Average Data

Plant: LABADIE
Interval: 1 Minute
Type: Roll

Report Period: 09/21/2015 15:00 Through 09/21/2015 15:20
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter co2 MWLOAD3 NOXZMM NOXPPM
Wnit( (PERCENT) MW) (LE/MMBETL) (PPM)
09/21115 15:00 130 625 0.093
08/271745 15:01 I Y I 626 0.083
oeizifs” ™ 1502 T Togez T
0215 503 008z
02115~ 1504 T T T T TToee
go/ziAs 1508 T oeR
08121A15 1506 ' 0.003
08/21/15 15:07 0.092
08/24115  15:08 0.082
o215 1508 ’
oerziMs 1510
oer2145 &1
o915 teM2
0921115 15113 )
092115 15:14
0921115 15115
0912115~ 15:16
09/21/15 1817
oe215  isd8 1a T
0972115 15118 o
0921115 1520 -
Average 13.0 625 0.092 5438 109.0
Minimum 12.8 620 0.091 54.2 195.3
Maximum 13.1 630 0.094 553 201.8
Sumemation 273.2 13,115 1.539 1,151.2 41785
Included Deta Points 21 21 21 21 21
Tolal number of Data 21 21 21 21 21
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Out Of Control * = Suspect D - Shutdown

Report Generated: 09/21/15 15:21

Report Version 3.1.1130

LABADIEPZvreportuser

10of1



Average Data
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/21/2015 15:35 Through 09/21/2015 15:55
Time Online Criteria: 1 minute(s)

Source LABUOS
Parameter co2 MWLOAD3 NOX#MM NOXPPM
Yunit( {PERCENT) (MW) {LB/MMBTU) {PPM}

0921115 15:35 130 0.054 55.5 !
02115 15:38 T Y 0.084 7 sy T
021118 130 oo )
0621115 1 130 558
06/21/15 BT 555
08/21/15 © 130
08/21H5 154 KT
092115 1 430
oeis “13.0
oerzifs T30

BT T TR

TThsas T T TTzs
0921115 1547 127
0921115 15:48 12.8
oerz145 1548 130 -
0arZing 15850 EEFCEE
oe/21M5  1es1 e T
092115 1862 BT Y
092115 153 130
09/21/15 1554 130

oerZ1is ises 130 7 Te2e T T T TTome” T T T TTsad T T T 200

Average 130 623 0.094 55.2 199.9

Minimum 127 618 0.091 538 196.6

Maxdrum 130 826 0.007 56.4 207.3

Summation 2722 13,083 1.986 1,159.4 4,197.6

inciuded Data Points 21 21 21 2 21

Total number of Data 21 21 21 21 21
Paints

F = Unit Offline E = Exceedance C = GCalibration S = Substituted U - Startup
| M = Maintenance T = Out Of Control * = Suspect D - Shutdown

Report Generated: 09/21/15 16:01 Report Version 3.1.1130 LABADIEP2vweportuser



Average Data %
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/21/2015 16:10 Through 09/21/2015 16:30
Time Online Criteria: 1 minute(s}

Source LABU03
Parameter co2 NOXHVM NOXPPM
Yunit( {PERCENT) (LBMVVIBTU) (PPM)
08/21/15 16:10 13.0 54.4
S = = = Sh == o o N
31 ‘s46 2008
130 882 1e88
0929115 16 13.0 Y -~ - K R

[ T R T T
09215 T 1616
02118 T 1T
08725 T 1eis
092115 1618

o9/21/15 1&20 = 13
09/2115 1621
092115 16:22
09/21115 16:23
08/21115 16:24
09/2115 1625
0s/2115  16:26
0872115 i6:27
og/ztis &8 13
og/21/115 1829
oer2i1is 130
Average 13.0 623 0.093 54,9 198.7
Minimum 12.8 621 0.082 54.4 196.8
Maximum 13.1 626 0.095 55.8 200.8
Summation 2725 13,089 1.953 1,153.0 41728
Included Date Points 21 21 21 21 21
Total number of Data 21 Pl 21 21 21
Points
F = Unit Offline E = Exceedance C = Calibration § = Substituted U - Startup

M = Maintenance T = Out Of Control D - Shutdown
Report Generated: 09/21/15 16:32 Report Version 3.1.1130 LABADIEP2\reportuser 1of 1



Average Data
Plant: LABADIE -
Interval: 1 Minute
Type: Roli
Report Period: 09/21/2015 16:45 Through 09/21/2015 17:05
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter co2 MWLOAD3 NOX#MM NOXPPM S02PPM

Wnit( (PERCENT)} (LBAMMETU) (PPM) (PPM)
0972115 16:45 0.083 544 198.4
08121745 16:46 ~0.083 553 1982
08121115 0093 853 197.7
08211 0083 550 1981
082iM5 0.093 TTss3 T 2004
092145 180 Y - R i996
08215 1851 55.9 197.5
08121715 1652 130 ) o 56.3 196.9
o145~ .83 128 - ssB 1972
Gardis” 1884 130 - S 197.7
09/2iM15 1655 129
08/21/15 ~  16:56

o@/21M5
02115 17

0921118

0921115 170

o8i21/15

Average 13.0

Minimum 12.8

Mandmum 131

Summation 2725

Included Data Points Fal

Total nurnber of Data 21
Points

F = Unit Offline

Report Generated: 09/21/15 17:07

E = Exceedance
M = Maintenance

TE
623 0.093 553
620 0.093 54.4
825 0.095 56.3
13,079 1.963 1,160.3
21 2 2%
21 21 21
T = Out Of Control
Report Version 3.1.1130 LABADIEP2weportuser

188.0
185.4
200.1
4,158.0
21

21

U - Startup
D - Shutdown

10of1



Average Data Run U
Plant: LABADIE
Interval: 1 Minute
Type: Block
Report Period: 09/21/2015 17:20 Through 09/21/2015 17:40
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter - co2 MWLOAD3 MNOX#MM f NOXPFM S02PPM
Unit - (PERCENT) (MW) (LB/MMBTU} ' {PPM) PPM)
|
09421115 47:20 130 621 0.054 55.6 197.6
Go/21H18 724 627 0.083 B47 166.4
AGEHE T G T T opse ) 8.4 ) e
RIS 17:23 625 0.085 56.0 196.2
Gaiiis T4 B 624 T D0g4 55.8 1976
05/34/45 17:25 624 0.084 854 188.3
e S T 624 ] —egsd T T T g T igE .
CHEZTHE T [k ¢.084 : 1677
08721716 7o edt o4 T ] -
Cei2115 it 622 0.084
§ar21rs [k S g5 - 560
48774745 Tgas T T - ]
8725718 1732 625 56.1
(o= PR VAL 1733 838 858
RETPATE] 17:34 627 55.9
0or3 /45 17:35 626 857
DETEANE] 17:36 827 55.9
G T aaE -
Coi2i8 17:38 826 LLY]
o T2 VAT ¥ - E 625 55.5
J8/Z1775 1740 625 558
Average %3.0 624 0.094 B8.7 198.7
Minimum 129 621 0.093 54.7 194.1
Maximum 13.0 627 0.096 56.1 203.3
Summation 2724 13,108 1.982 1,168.4 4,172.0
Inciuded Data Points 21 21 21 21 21
Total number of Data 21 21 21 21 21
Points
F = Unit Offline E = Exceedance LA - S = Substiiuted i
M = Maintenance T = Qut Of Control * = Juspoet U = Startup D = Shutdown

Report Generated: 10/19/15 07.57 Report Version 4.0 LABADIEP2\reportuser 1of1



Average Data

Plant: LABADIE
Interval: 1 Minute

Type: Roll

Report Period: 09/21/2015 17:55 Through 09/21/2015 18:15
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter co2 MWLOADZ NOX#MM NOXPPM

JUnit{ {PERCENT)} (MW) {LEMMBTU) (PPMD)
09/21/15 17:55 13.0 626 0.095
09[21!1_5“-_“ 17:56 130 T - -6-25k e H:ﬁg@uﬂuww. T
oer2i1s iTET T Te2s T T Tomes T
oo/2ins T iTEE T ez T T Tomes T
082115 1rse 624 o 0.096 o
ger2iiis 1800 " e24 0.085
o215~ 1801 -
oer21iis 802 138
o215 1803 -

darZits
082115

0921115

082115
0@/2inE
oers

08/21/15

18:04

805
i
T

S 1e08

00i21/15 1813 129

09/21115 18:14 128
eérz1Ms T 1815 128

Average 13.0

Minimum 12.9

Madmum 130

Summation 2725

Included Data Points 2

Total number of Data 21

Points

F = Unit Offline

Report Generated: 09/21/15 18:33

624 0.096
823 0.094
626 0.097
13,112 2.009
21 21

21 21

T = Out Of Control
Report Version 3.1.1130

56.6

g7.2
1,187.6

21
21

LABADIEP\reportuser

U - Startup
D - Shutdown

Tof1



Average Data
Plant: LABADIE
Interval: 1 Minute

Type: Roll

Report Period: 09/21/2015 18:30 Through 09/21/2015 18:50
Time Online Criteria: 1 minute(s)

g

Source LABUO3
Parameter co2 MWLOAD3 NOX#/NM

YUnit( (PERCENT) (MW} (LB/MMBTU)
09/21/15 18:30 13.0 625 0.095
GBiRE s . .
o821
0921745 O Tooes T T
08/21/15 C noss
oer2ifs 183 0.085
BT N e
D929M5 1838

odr2115 1839
0912115 1840
02115 1841

osr21s
0921115
oerz1iis

08/21/15
oar21iis 1

09215 1847

682116 1848
0u21HE T T ieMe
oaZins T s

Average

Minimum

Maxdmum

Surmmation

Included Data Points
Total number of Data
Points

F = Unit Offline

13.0
128
13.0
2720

i
21

E = Exceedance
M = Maintenance

Report Generated: 09/21/15 18:54

625 0.086
623 0.083
827 0.098
13,128 2.006
21 21
21 21
C = Calibration
T = Out Of Control
Repori Version 3.1.1130

56.4

57.5
1,184.2

21
21

S = Substituted
* = Suspect
LABADIEP2\reportuser

U - Startup
D - Shutdown

10f 1



Average Data ‘\q

Plant: LABADIE
Interval: 1 Minute U}
Type: Roll
Report Period: 09/21/2015 19:05 Through 09/21/2015 19:25
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter coz MWLOAD3 NOX#MM NOXPPM
YUnit{ (PERCENT) ) (LBMMBTU) (PPMD)
021115 19:05 128 628 0.095 56.0
T T R T - ET . TTeEy 70,006 TUEeE T
o245 1907 T M2 T T U TTTTTTee T T Tpose T B4
56.1

oeE1/i5 T 1e08 428 T e T oges

go2iH5 " 1e09 130 625 T Topese T ses
owEiiE T 1810 T T 128 626 ~ 0.098 885
g1 et T T TAsm 0 e T T opse T s T

oa2ifds ez T T -

Topes 0 sz

092115~ 1813 T o ‘6085 885
o145 19114 TTTeeesT T 554

082118 1915
0921116 1818
om21s 117

eps7 T T ssp T
0087 T se7
- opes 583
e - 0p8s &858
Tasde T T Tze T T T e T Toomes T Tsea
oeizins ez Te2s h oos4 853
T Y R T N - 1 Y - 1 - B ¥ N
oBIE 1922 129 626 7 eess 0 sy T
o92ins 188 T T T q29 62 o0oes T T ssg 7
oaninsd T @24 7 Tz T T T e T oo - A
092115  19:25 S 12 7T e T T Tomes T 581

Average 129 625 0.096 56.0 197.3

Minimum 12.7 821 0.083 55.2 193.1

Maximum 13.0 B28 0.097 56.7 203.8

Summation 270.8 13,128 2.007 1,176.9 4,142.3

Included Data Points 21 21 21 21 21

Total number of Data 21 1 21 21 21
Points

F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Qut Of Control D - Shutdown
Report Generated: 09/21/15 19:28 Report Version 3.1.1130 LABADIEP2vreportuser 1of1



Average Data
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Pericd; 09/21/2015 19:40 Through 09/21/2015 20:00
Time Online Criteria; 1 minute(s)

03

Source LABUD3
Parameter co2 MWLOAD3 NOXH#MM NOXPPM
Ynit( {PERCENT) (NVV) (LB/MMBTU}) (PPI)
082115 19:40 128 625 0.094 56.0
oei21/i5 194 T 29 T e
ge1/45 - 626
perZinG B - s
09/21H5 1 e
oeizifs 129 - 625 B
0921157 1946 EFI- 828
092148 T T 1ea7 T T TS TTTTT RS - T
08245 qEe T TTEEF T T
G8iFHSTT T 1949 128 -
09/21/15 195 12.8 628
09/21/15 1951 129 626
(A AT T - 130 -7
09121115 129 622
09121115 128 623
09/21/15 1955 129 "~ s24
09/21/15 129 T e2r
0921715 129 627
09721145 1 iz T eR7
oziMEs  deb8 T128 T 826
0972115 20000 128 825
Average 129 626 0.005 556 1871
Minimum 128 622 0.093 549 1943
Maximum 13.0 628 0.086 565 201.9
Summation 270.7 13,139 1.9 1,167.2 4,130.7
{ncluded Data Foints 21 21 21 21 2
Total number of Data 21 21 21 21 21
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Qut Of Control D - Shutdown
Report Generated: 09/21/15 20:05 Report Version 3.1.1130 LABADIEP2\reportuser 10f1



Average Data

Plant: LABADIE

Interval: 1 Minute
Type: Roll

Report Period: 08/21/2015 18:00 Through 09/21/2015 18:19

Time Online Criteria: 1 minute(s)

Source

LABLIO3

Parameter
Wnit{

co2
(PERGENT)

FLWSCFH
(SCFH)

MWLOAD3
(MW)

VELOCITY
(FEET/SEC)

0821115

13.0

79,437,076.0

082115

ogi21s Me02

130
EEEY R

79526108
791877888

082115
082115
09/21/15
SRBE 5T
09/2145 1807
09/2i/15 1308
0g9zins

og/2118
09/21115
09/21118
09/21/15
09/21/15
002115

1
1814

Ty

129

130

78,737,279.7

785788041

624

B -V R
T30

=

130

B EY R

78,745,627.0

13.0

BEET-X R

79,113,650.6

789588683
 79,0436245

7901894681
| 792796208

) - 36386

119.0

B
g iR

D - 3840 -
-~ -7V

78,868,545.7

129
BET-T

— 8

oe/Z145 B8
[ 2T - T T R

Average

Minimum

Maximum

Summation

Included Data Points
Total number of Data
Points

F = Unit Offline

13.0
128
13.0
2593
20
20

o128
128
o128
R E Y
130

79,242,560.0

79,214,215.1
78,579,804.1
80,039,984.2
1,584,284,301.6
2

20

792564053
79,063,228.7 = e

E = Exceedance
M = Maintenance

Report Generated: 09/21/15 19:06

C = Calibration
T = Out Of Control
Report Version 3.1.1130

8 = Substituted

LABADIEP2\reportuser

U - Startup
D - Shutdown

10f1



Her

Average Data O3
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/21/2015 18:30 Through 09/21/2015 18:34
Time Online Criteria: 1 minute(s)

Source LABUO3

Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY

Ynit( {PERCENT) {SCFH) (MW) {DEGF) (FEET/SEC)

0942115 18:30 13.0 80,319,143.6 625 353.9 1204
ERlE T gEr T TR S gsnam DX o SEE S8 ESSS
09/21118° T 77480 T so2zeei34 0 e 7 Tsss 7T T3es T
T T S T ¥ R X T - K T T 625 U TTTEeag T T T amesT

09/2115 18:34 T 130 77 80,008,781.7 T 628 - T X ) 120.0

Average 13.0 80,212,345.3 626 363.9 1203

Minimum 13.0 80,008,781.7 625 353.8 120.0

Maximum 13.0 80,339,056.0 625 353.9 1204

Summation 65.0 401,061,7286.3 3,125 1,768.4 601.4

Included Data Paints 5 5 5 5 5

Total number of Data 5 5 5 5 ]

Points

F = Unit Offline
D - Shutdown
Report Generated: 09/21/15 19:07 Report Version 3.1.1130 LABADIEP2vreportuser



Report Period: 09/21/2015 18:35 Through 09/21/2015 18:39

Average Data

Plant: LABADIE
interval: 1 Minute

Type: Roll

Time Oniine Criteria: 1 minute(s)

QIS

Source LABUO3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
YJnit( (PERCENT) (SCFH) {MW) (DEGF) (FEET/SEC)
Q9721115 18:35 13.0 79,733,577.0 625 3538 118.5
a5~ e 130 796240738 625 353.7 B T 17
oe/2iMs sl 130 “7a@e077e7 7 esw 3540 18 T
09/21/16 1838 130 BO043 0480 625 3548 BT Y-
09/21115  18:39 128 798841783 626 3551 1199
Average 13.0 79,825131.4 825 354.2 119.7
Minimum 2.9 79,624,073.8 6825 3537 119.3
Maximum 13.0 80,043,048.0 626 355.1 120.0
Summation 649 299,125 656.8 3,127 1.771.2 5983
Included Data Points 5 5 5 5 5
Total number of Data S g 5 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T =Qut Of Control * = Suspect D - Shutdown
Report Generated: 09/21/15 19:08 Report Version 3.1.1130 LABADIEP2vweportuser

10of1



Average Data ()
Plant; LABADIE
Interval: 1 Minute
Type: Roli
Report Period: 09/21/2015 18:40 Through 09/21/2015 18:44
Time Oniine Criteria: 1 minute(s)

Source LABUO3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
Wnit( {PERCENT) {SCFH) (VW) (DEGF) {FEET/SEC)
Q2115 18:40 13.0 79,744,971.0 625 118.7
gaziis 1841 T 4287 T jesod7eas 0 em T 12000
oei2iMs B2 2T 7 Tgns72452 0 @25 T 1204
08iZin5 1843 428 77 T aosseessy 628 T T 208
08i21M5° 1844 a0 T T T sossienio o 825 I T
Average 12.9 80,147,447 5 625 3554 1204
Minimum 128 79,744,971.0 624 355.2 119.7
Maximurn 13.0 80,583,601.0 625 3556 121.1
Summation 64.7 400,737,237.4 3,124 1,777.2 602.0
Included Data Points 5 5 5 5 5
Total number of Data 5 -] 5 5 5
Points
F = Unit Offline U - Startup
i D - Shutdown

Report Generated: 09/21/15 19:08 Report Version 3.1.1130 LABADIEP2\reportuser 1af 1



Average Data

Plant; LABADIE
interval: 1 Minute
Type: Roll
Report Period: 09/21/2015 18:50 Through 09/21/2015 18:54

Time Online Criteria: 1 minute{s)

A-RL
O3

Source LABUO3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
YUnit( (PERCENT} (SCFH) (MW) (DEGF) (FEET/SEC)
oor21115 18:50 12,9 B0,711,831.8 g
0e/21/15 T T30 - '50,449,544.4 1217
AT - I 129777 T Teozsesss T T ez 509
oer2iAs 1883 B TX:) T 7T 80,214,646.8 ' 358, 20.
p8/2145 1854 {26 7 sozs05138 “Te3s 7T TTasem 12007
Average 12.9 80,389,166.3 626 356.7 121.0
Minimum 12.9 80,214 646.8 624 356.5 120.7
Maxinum 130 20,711,831.8 §29 3571 1218
Summation 646 401,945,831.7 3,131 1,783.7 605.0
Included Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
| M = Maintenance T = Out Of Control D -~ Shutdown

Report Generated: 08/21/15 19:10

Report Version 3.1.1130

LABADIEPZ\reportuser



Average Data
Plant: LABADIE
interval: 1 Minute

Type: Roll

Report Period: 09/21/2015 18:55 Through 09/21/2015 18:598
Time Online Criteria: 1 minute(s)

N7
O3

Source LABUO3
Parameter coz FLWSCFH MWLOAD3 STKTMP VELOGITY
YUnit{ (PERCENT)} (SCFH) (MAD (DEGF) (FEET/SEC)
021115 18:55 13.0 80,322,911.1 623 356.9
0or211is  1B:SE 129 so4vee2s 624 37 1
oerzins - 18557 129 " 80,675,944.4 o &4 360
09/2115 1858 128 'B07038343 &4 3881
09/24115 1850 28 80,487,778.2 7 T e26 T 3848 -
Average 129 80,533,818.1 624 355.8 1211
Minimum 129 80,322,911.1 623 254 8 120.8
Maximum 130 80,703,334.3 626 356.9 1213
Summation 846 402,669,000.5 3,121 1,779.5 6053
Included Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Points
F = Unit Offline U - Startup
D - Shutdown

Report Generated: 09/21/15 19:11 Report Version 3.1.1130 LABADIEP2vreportuser



Average Data
Plant: LABADIE
Interval: 1 Minute

Type: Roll

Report Period: 09/21/2015 19:00 Through 09/21/2015 19:04
Time Online Criteria: 1 minute(s)

R ¥

O3

Source LABUO3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
WUnit{ (PERCENT) (SCFH) (MW) {DEGF) {FEET/SEC)
08121115 19:00 13.0 80,224,886 8 626 354.8 1204
o5 180 7 1zs 7 ‘sopoddes7 ez 3548 B X
08121115 19:02 129 Teo,iees882 @29 “asas T TTim03
gorzifts 13 1ze 0 B0jg29.8257 830 3546 B - ¥
09215 T 19:04 129 TTTeomse TSR T ez T 3548 I I - R
Average 129 80,373,464.9 628 3547 1206
Minimum 128 80,004,469.7 626 3546 120.1
Mandmum 130 80,838,753.1 630 354.8 121.3
Summation 84.6 401,867,324.5 3,142 1,7738 603.1
included Data Points 5 5 5 5 5
Total number of Data 5 5 ] 5 5
Points
F = Unit Offline U - Startup
D - Shutdown
Report Generated: 09/21/15 19:11 Report Version 3.1.1130 LABADIEPZ\reportuser



i
Average Data \* 0\

Plant: LABADIE
Interval; 1 Minute O 3
Type: Roll
Report Period: 09/21/2015 19:05 Through 09/21/2015 19:09
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
YUnitg (PERCENT) {SCFH) M) (DEGF) (FEET/SEC)

08/21/16 - 12.9 80,772,304.4 628 354.8 121.2

T2 827 3547 S 1210 7
Tz 42806005 66 3_a3z T T8
T4z T so2es060.8 0 eas T Tmsar T 104
0921715 ETT 80,254,283.3 R - T - X B 1203
Average 129 80,479,352.3 828 354.2 120.7
Minimum 129 80,254,283.3 825 3533 120.3
Maxdmum 13.0 80,772,304.4 628 3548 121.2
Summation 46 402,396,761.4 3,121 1,770.8 603.5
Included Data Polnts 5 5 5 5 5
Total number of Data & 5 5 5 5
Paints
F = Unit Offline E = Exceedance C = Calibration S = Substituted U .- Startup
M = Maintenance T = Qut Of Control D - Shutdown

Report Generated: 09/21/15 19:12 Report Version 3.1.1130 LABADIEPZ\reportuser 1of1



Average Data
Plant: LABADIE
Iinterval; 1 Minute
Type: Roll

Report Period: 09/21/2015 19:10 Through 09/21/2015 19:14
Time Online Criteria: 1 minute(s)

e

Source LABUO3
Paramster €Oz FLWSCFH MWLOAD3 STKTMP VELOCITY
YUnit( (PERCENT) (SCFH) (MW) (DEGF) (FEET/SEC)
09/21/115 15:10 12.9 80,042,552.0 626 3531 119.9
092115 gl 130 79,683641.2 62 ' Taszg 7 T T TTqig3 T
092118 TTT2e T 79,634,865.8 624 A - 1 A
ogas i3 428 Tepieagra ez T TEssMT T T
oer2ins g4 128 80,880,686.0 621 - - & T .
Average 125 80,071,646 4 624 354.4 120.0
Minimum 12.8 79,634,86858 621 3529 119.2
Maximum 13.0 80,880,686.0 826 3571 121.6
Bummation 64.5 400,358,232 1 3,119 1,771.8 600.1
Included Data Points 5 5 5 5 5
Total number uf Data 5 5 5 5 5
Pgints
F = Unit Offline E = Exceedance C = Calibration 8§ = Substituted U - Startup
i M = Maintenance T = Qut Of Control * = Suspect D - Shutdown

Report Generated: 09/21/15 19:15 Repori Version 3.1.1130 LABADIEP2\reporiuser

D3



Average Data
Plant: LABADIE
Intervak: 1 Minute

Type: Roll

Report Period: 09/21/2015 19:15 Through 09/21/2015 19:19
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter co2 FLWSCFH STKTMP VELOGITY
YUnit{ (PERCENT) (SCFH) (DEGF} (FEET/SEC)
09/21/15 18:15 12.7 81,336,734.8 358.2 1225
o218 1e16 128 7 si{102082 T 374 4222
09/21/15 1917 129 © 80,536.976.7 B 3880 7 7o
o9/21M5 1918 428 - 80031 T T ez T T T Tmsza T T T T{4ee T T
oarz11s 1919 128 7epds0084 0 T 525 ¥ R L T°F A
Average 128 B0,588,447.8 625 3554 1211
Minimum 127 79,945,000.4 623 363.2 118.7
Maxdmum 129 81,336,734.8 626 358.2 122.5
Summation 64.2 402.842,239.2 3,124 1,777.2 68053
Included Data Points ] 5 5 5 5
Total number of Data 5 5 5 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Out Of Control D - Shutdown

Report Generated: 09/21/15 19:20 Report Version 3.1.1130 LABADIEP2veportuser



Average Data

Plant: LABADIE
Interval: 1 Minute
Type: Roll

Report Period: 09/21/2015 19:20 Through 09/21/2015 19:24

Time Online Criteria: 1 minute(s}

Ho1z

W3

Source LABUD3
Parameter co2 FLWSGFH MWLOAD3 STKTMP VELOCITY
Wnit( {PERCENT) {SCFH) (MW) {DEGF) (FEET/SEC)
08/21/15 19:20 129 B80.174,677.2 625 353.6 120.1
dérz4is @21 130 eooees80.2” U éE TTTTTTTTTTTTTTERAGTTTTTTTTTTTTiEge T
oe2ir1s @22 129 798280827 626 I - X B - A
ogiziMs 1928 T 28T T T T7esziemwd &2 B
o@24M1s  1e24 T T T 128 80,043,605.2 B ey - B
Average 1289 79,992,116.9 626 3541 119.9
Minimum 12.9 79,827,629.4 625 3536 19.7
Meaxdmum 13.0 80,174,677.2 627 3543 120.1
Summation 64.6 399,960,584.7 3,129 1,770.3 599.5
Inciuded Data Points 5 S 5 5 5
Total numiber of Data 5 - ] 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Out Of Control D - Shutdown

Report Generated: 09/21/15 19:25

Report Version 3.1.1130

LABADIEP2\repartuser

10of1



Average Data

Plant: LABADIE
Interval: 1 Minute
Type: Roll

Report Period: 09/21/2015 23:25 Through 09/21/2015 23:45

Time Online Criteria: 1 minute(s)

03

Source

LABUO3

Parameter
JUnit(

co2
(PERCENT)

FLWSCFH
(SCFH)

MWLOADS

VELOCITY
(FEET/SEC)

0821715

23:25

09/21/15

09i21/15
0821746
0921115

2526

125

" i
T 4a 50786730
B % £ R T -
T a3 7e5 5688

0921715

T R T

0921115~

082115
082115
00/21/15
09/21115
ow21is"

2334
- — Gy

© 2336
- 23:37

43,005,519.6

43 82;

319

T 435264720

43,077,2295

T4 8ATERS T

T T 7 —
T 43 313,2858

433058587

434184277

436016807

08/21/15

00121115
082115
0931115
T LT TT- S

baRE
0972115

0972148

72338
T 2339
2340
2B
23142
43
2348
g

Average
Minimum
Maximum
Summation

Included Data Points
Total number of Data

Points

F = Unit Offline

124

261.2

21
21

Report Generated: 09/22/15 00:18

T 43g25ee88

43,398,501.1
42,847,685.7
43,795,669.8
911,368,622.5
21

21

38
316

8,687

2
2

C = Calibration

Report Version 3.1.1130

3113

362
8,538.3

21
21

S = Substituted

LABADIEPZ2\reportuser

e

62.9
522
637

1,321.4

21
21

U - Startup
D - Shutdown



Average Data U3

Plant: LABADIE
Interval; 1 Minute
Type: Roli
Report Period: 09/21/2015 23:46 Through 09/21/2015 23:50
Time Online Criteria: 1 minute(s}

Source LABUG3
Parameter coz FLWSCFH MWLOAD3 STKTMP VELOCITY
Wit (PERGENT) (SCFH) o) {DEGF) (FEET/SEC)
08/21/15 23:48 12.5 43,855,256.0 322 306.2
o8/2tHM5 2347 124 a4d28qt38 T T Tam T T T T TmeseT T T T B
oe21M5 2348 123 442299817 T TTTTUEETTTTTTTTTTTmesz T T T T e )
o215 2348 122 439814586 TR T T T T 204 T
09/2115 2350 123 T 43ssodred U T OUTTTTTTURRMMATTTTTTTUTTTgge U
Average 12.3 43,955,052.1 321 305.3 63.2
Minimum 122 43,5680,479.4 37 304.4 62.6
Mapdmum 125 44,229 651.7 323 306.2 63.6
Summation 61.7 219,775,260.5 1,605 1,528.5 316.1
Included Data Points 5 5 5 5 5
Total number tf Data 5 5 5 5 5
Pointe
F = Unit Offline E = Exceedance C = Calibration § = Substituted U - Startup
M = Maintenance T = Qut Of Control D - Shutdown

Report Generated: 09/22/15 00:21 Report Version 3.1.1130 LABADIEP2weportuser



LY

/-_-_
Average Data O
Plant: LABADIE 3
Interval: 1 Minute
Type: Roll
Report Period: 09/21/2015 23:56 Through 09/22/2015 00:00
Time Online Criteria: 1 minute(s)
Source LABU03
Parameter co2 FLWSCFH MWLOAD3 VELOCITY
YUnit( (PERCENT) {SCFH) (VW) (FEET/SEC)
09/21118 23:56 44,130,894.8 a8 83.3
09/21715 2357 T4 0184975 -7 I Y~ ¥ B
05721111 38
092215~ OOt T asg T
Average 124 43,734,693.4 320 3021 62,7
Minimum 124 43,315,930.8 318 300.4 61.9
Maximum 125 44,130,894.8 323 303.2 83.3
Summeation 62.1 218,672,967.0 1,601 15103 3133
Included Data Points ] 5 5 5 5
Total number of Data 5 5 5 5 5
Paints
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Qut Of Control D - Shutdown
Report Generated: 08/22/15 00:26 Report Version 3.1.1130 LABADIEP2\reportuser 10of1



Average Data
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/22/2015 00:01 Through 09/22/2015 00:05
Time Online Criteria: 1 minute(s)

Q73

Source LABUO3
Parameter coz2 FLWSCFH MWLOAD3 STKTMP VELOCITY
YUnit( (PERCENT} (SCFH) (MW) {DEGF) (FEET/SEC)
08/22/15 125 43,216,350 4 319 300.1 617
092245 - TT26 T T4aqeszers e 304 T ey T
os/2215 ) T T43ze20765 e 7 T aees T Teis
09/22/15 0O T Taamee021s  mA T 7TTTmes T ez T
e R T — IR L L g e
Average 12,6 43,424,169.6 320 299.7 62.0
Minimum 12.4 43,166,207.5 319 299.0 61.7
Maximum 12.7 43,900,083.3 3 300.1 62.6
Summation 62.8 217,120,848.2 1,500 1,498.3 3100
included Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Points
F = Unit Offline U - Startup
D - Shutdown
Report Generated: 09/22/15 00:27 Report Version 3.1.1130 LABADIEP2yeportuser



Average Data Ok
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/22/2015 00:06 Through 09/22/2015 00:10
Time Online Criteria: 1 minute(s)
Source LABUO3
Parameter | co2 FLWSCFH VELOCITY
JUnit( {PERCENT) (FEET/SEC)
092215
e L - L

880,626.6
=Y AT A

T Ta3ze25zi2 -
Average 124 43,789 839.4 an 297.5 624
Minimum 123 43,262,521.2 320 29867 B1.6
Maxirum 125 44,156,163.7 321 288.7 63.0
Summation 62.0 218,848,197.1 1,603 1,487.5 311.8
Included Data Points & 5 5 5 5
Total number of Data 5 5 5 5 5

Paints
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Out Of Control D - Shutdown

Report Generated: 09/22/15 00:28 Report Version 3.1.1130 LABADIEPZ2\reportuser 1of1



Average Data
Plant: LABADIE
Interval: 1 Minute
Type: Rolt

Report Period: 09/22/2015 00:11 Through 09/22/2015 00:15
Time Online Criteria: 1 minute(s}

L7

Source LABUO3
Parameter co2 FLWSCFH VELOCITY
YUnit¢ (PERCENT) (SCFH) (FEET/SEC)
09122115 00:11 125 61.6
ogr22015 ooz T T T T T Te21
o922H4s ooz T 28
092218 D04 B 444000132 T T T Tam B B 634
o%32/15 0015 o TaaRdBost T T T T T “Teas
Average 12.5 43,960,565.0 319 288.7 82.7
Minimum 12.4 43,282,002.7 A7 297.7 61.6
Mepdmum 12.6 44 522 051.1 320 2892 635
Summation 62.5 219,802,974.9 1,554 1,4835 3134
Inciuded Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Foints
F = Unit Offline U - Startup
D - Shutdown

Report Generated: 09/22/15 00:29

Report Version 3.1.1130 LABADIEP2\reportuser
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Average Data

Plant: LABADIE
interval: 1 Minute
Type: Roll

Report Period: 09/22/2015 00:16 Through 09/22/2015 00:20
Time Online Criteria: 1 minute(s)

-1
03

Source LABUO3
Parameter coz FLWSCFH MWLOAD3 STKTMP VELOCITY
YUnit{ (PERCENT) {SCFH) (MW) {DEGF} (FEET/SEC)
09722115 12.4 44,615,070.8 321 298 .4 63.6
ogr22s A7 T 23T T -1 - T - « -7 A - Y :
gorz2rs - 0018 123 T T sa2s90862 - 7 - R B 1 R
ogiz2ns oo T 247 437830828 0 s T T T T TTe2a
oefz2iis "T1258 T T 43 d7a7E03 T 323 77T T TTaesE K
Average 12.4 44,160,152.2 321 297.1 629
Minimum 12.3 43,474,769.3 319 295.8 61.8
Maxdmum 12.5 44,638,781.9 323 2084 63.6
Summation 61.9 220,800,760.9 1,804 1,485.7 314.3
Inciuded Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Paints
F = Unit Offline U - Startup
T = Out Of Control D - Shutdown
Report Generated: 09/22/15 00:30 Report Version 3.1.1130 LABADIEP2veportuser



L
Average Data —_
Plant: LABADIE O3
Interval: 1 Minute
Type: Roll
Report Period: 09/22/2015 00:21 Through 09/22/2015 00:25
Time Online Criteria: 1 minute(s)

LABUD3
coz FLWSCFH MWLOAD3 STKTMP VELOCITY
(PERCENT) {SCFH) () (DEGF) (FEET/SEC)
124 B61.7
EFY) T TR T
og/22i15 " a0 T T T 43,492 450, 818
geizais T o240 0 454 T 43d@8szdos 0 T T TTsnm T T Tzassn T T T T4
agZafsT o250 426 T T4aEadados T TTms T T T eeag T a2
Average 124 43,414,633.0 a1 293.9 61.5
Minimum 12.4 43,233,320.3 318 2934 8l.2
Maximum 128 43,511,068.1 a3 294.8 81.7
Summation 62.2 217,073,184.9 1,605 1,469.5 307.6
Included Data Points 5 H 5 5 5
Tatal number of Data 5 5 -} 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Qut Of Control D - Shutdown

Report Generated: 09/22/15 00:32 Report Version 3.1.1130 LABADIEP2\reportuser 1of1



Average Data 03
Plant. LABADIE
interval: 1 Minute
Type: Roll
Report Period: 09/22/2015 00:26 Through 09/22/2015 00:30
Time Online Criteria; 1 minute(s}

Source LABUD3
Parameter co2 FLWSCFH MWLOAD3 STKTMP VELOCITY
JUnit( {PERCENT} (SCFH) (MW) (DEGF) {FEET/SEC)
09/22/15 00:26 126 43,092,5186.2 320 283.0 61.0
08/3M5 ey Ry T T 4mdessizi -7 T 1 - S N B
0w23A5 T T o2e 0 4274327009 T Thag T T T T T2 T
oo/23M5 T o200 127 T T433¢asess 7 Tman T % D
0813245 T 0030 1286 7 434771508 i T8
Average 127 43,268,859.5 321 292.4 81.2
Minimum 12.8 43,082,5616.2 320 282.0 61.0
Maxdmum 12.7 43,477,159.8 323 293.0 B1.5
Summation 63.3 216,344,297.4 1,603 1,462.1 306.0
Included Data Points 5 5 5 5 5
Total number of Data 5 5 5 5 5
Points
F = Unit Offline

T = Out Of Control
Report Generated: 09/22/15 00:33 Report Version 3.1.1130 LABADIEP2\reportuser 10f1



LN
Average Data 5
Plant: LABADIE
Interval; 1 Minute
Type: Roll
Report Period: 09/22/2015 00:31 Through 09/22/2015 00:35
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter coz FLWSCFH MWLOADS STKTMP VELOCITY
YUnit( (PERCENT) {SCFH) (MW) {DEGF) (FEET/SEC)
08/22/15 00:31 12.5 43,615,569.1 319 293.0 81.7
o922/ o322 28" 77 T 4agen7azs T T TTmwe T T T ey T UT&n T
09/2245 ~ 0033 425 T "43gvaesse  a§a 2942 o -
po/22/15 0034 125 441012003 -~ -7 ) o Te2E T
09/22115 0038 128 T TaddsBp42a T T T a2z T aaam T U deE T
Average 125 43,920,448.8 320 284.0 62.2
Minimum 125 43,615,569.1 319 293.0 61.7
Maximum 125 44,166,042.9 322 204.5 62.8
Summation 62.5 219,647,243.0 1,601 1,460.9 311.1
Inciuded Data Points 5 5 5 ] 5
Total number of Data 5 -] 5 5 5
Points
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
M = Maintenance T = Out Of Control D - Shutdown

Report Generated: 09/22/15 00:44 Report Version 3.1.1130 LABADIEPZ\reportuser 10of1



Average Data
Plant: LABADIE
Interval: 1 Minute
Type: Roll
Report Period: 09/22/2015 00:36 Through 09/22/2015 00:40
Time Online Criteria: 1 minute(s)

Source LABUO3
Parameter coz2 FLWSCFH MWLOAD2 STKTMP VELOCITY
Jnit( {PERCENT) (SCFH) (W) (FEET/SEC)
09/22115 00:38 124 44,110,271.9 322 i
gor2ME " T T o0ET B T S 7 I T X - R Yo
cbiE e R T . L s
oo/22716 oode 124 " K
0922115« B X T i~ I 7 - ¥ - S - R - ¥ + K -7 I
Average 12.4 43,814,797.4 321 2934 82.1
Minimum 12.4 43,404,748.9 320 292.0 81.4
Maxinum 12.6 44,110,271.9 322 2944 625
Summetion 62.2 219,073,086.8 1,605 1,466.8 310.3
included Data Points 5 5 5 H 5
Total number of Data 5 5 5 5 5
Paints
F = Unit Offline
T = Out Of Control
Report Generated: 08/22/15 00:46 Report Version 3.1.1130 LABADIEP2\reportuser

10of1



Accreditation



o0

~

F
STACK TESTING ACCREDITATION couner 500 W, Wood St., Palatine, IL 60067, director@betterdata.org

February 27, 2012

Mr. Tyson Stiles

Grace Consulting, Inc.
510 Dickson Street
Wellington, Ohio 44090

VIA E-mail

Dear Mr. Stiles,

On behalf of the STAC Board of Directors, I am pleased to inform you that Grace
Consulting has been granted interim accreditation by the Stack Testing Accreditation
Council (STAC). After careful review of your Quality System documentation and
procedures, STAC has determined that they are in conformance with ASTM D7036-04
“Standard Practice for the Competency of Air Emission Testing Bodies™. Final
accreditation is contingent upon successful completion of your field audit. Please see
Module 3 of STAC policy documentation for scheduling requirements.

During this period of interim accreditation, Grace Consulting may not claimto be a
STAC accredited organization although you may refer to your interim status. To achieve
final accreditation requires evidence that your Quality System is effectively implemented
in your organization as determined by the field assessment. You may claim that your
Quality System meets ASTM D7036 requirements.

Please note that the Attestation of Compliance you signed as part of your application for
accreditation requires Grace Consulting to be in continuous compliance with the
provisions of ASTM D7036. You are also required to comply with all relevant STAC
policies and procedures. [ encourage you to review this information.

If you have any questions, please feel free to contact me at 847-654-4569. Thank you for
your participation in the STAC process and congratulations.

YopfrsATNly,

cott Evans
Stack Testing Accreditation Council

Dedicated to Continuous Improvement of Air Quality Measurement



Grace Consulting, Inc.

Qualified Individual

LET IT BE KNOWN THAT

Nathan Vineyard

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED EXPERIENCE REQUIREMENTS
IN ACCORDANCE WITH THE GUIDELINES SET FORTH IN ASTM D 7036 FOR QUALIFIED INDIVIDUALS FOR

GROUP I - GAS FLOW, ISOKINETIC SAMPLING, AND PARTICULATE MATTER TESTING
EXAM COMPLETED ON NOVEMBER 16, 2012 AND EFFECTIVE UNTIL NOVEMBER 16,2017

. — .
—-nvé—/-—;ﬁz;;’%‘\ A—fﬂ* — 74.:%,: oo

TYSON STILES, Etm}y MANAGER SCOTT TEAGUE, QSTI I-1V, PRESIDENT




Grace Consulting, Inc.

Qualified Individual

LET IT BE KNOWN THAT

Nathan Vineyard

L-ﬂl

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED EXPERIENCE REQUIREMENTS i

IN ACCORDANCE WITH THE GUIDELINES SET FORTH IN ASTM D 7036 FOR QUALIFIED INDIVIDUALS FOR

GROUP IIT - MEASURING GASEOUS POLLUTANT CONCENTRATIONS WITH INSTRUMENTAL TEST METHODS
AND CONDUCTING CEMS RATAS

EXAM COMPLETED ON JUNE 21, 2013 AND EFFECTIVE UNTIL JUNE 21, 2018

rd ) X

TYS0N STILES, Qﬁ'}'-LLITY MANAGER SCOTT TEAGUE, QSTI I-IV, PRESIDENT




